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3 PREFACE

The Proceedings of the 43rd Meeting of the Coastal Engineering Research
Board (CERB) were prepared for the Office, Chief of Engineers (OCE), by the
Coastal Engineering Research Center (CERC), of the US Army Engineer Waterways
Experiment Station (WES). They provide a record of the papers presented, the

. questions and comments in response to them, the interaction among program par-
. ticipants and the CERB, and the tour of CERC's facilities.

V- The meeting was hosted by WES under the direction of COL Robert C. Lee,
" Commander. Mr. C. E. Chatham, Jr. is to be commended for organizing the field

trip and Messrs. D. D. Davidson and Douglas G. Outlaw for conducting the
tours. Acknowledgments are extended to the following: Mr. Stephen E. Wagner
for his assistance in setting up the meeting and operating the video equip-

: ment; Mr. Robert Hall for his assistance with the audio equipment;

E' Miss Carol L. Horn for her assistance at the meeting; Mrs. Betty M. Dorman
along with Messrs. Richard E. Smith and Jonathan E. Warwick for their photog-
raphy and videotaping assistance; and Ms. Elizabeth J. Brady, Court Reporter,

ik for taking verbatim dictation of the meeting. Worthy of commendation also are

:‘ Mrs. Harriet L. Hendrix and Mrs. Sharon L. Hanks (CERC/WES) whose assistance
in setting up the meeting and assembling information for this publication

" proved invaluable, and Mrs. Shirley A. J. Hanshaw (Publications and Graphic

f Arts Division/WES) who designed the format, edited, and compiled these

proceedings.

Members of the CERB--BG C. E. Edgar III, CE, BG George R. Robertson, CE,

BG Donald J. Palladino, CE, Dr. Bernard J. Le Méhauté, and Professor Robert L.

- Wiegel--participated actively in all discussions and provided many thoughtful

5 and instructive comments.

- The proceedings were reviewed and edited for technical accuracy by

y Dr. Robert W. Whalin, former Chief, CERC, Mr. Charles C. Calhoun, Acting

Chief, CERC, and Dr. James R. Houston, Chief, Research Division, CERC.

COL Robert C. Lee, CE, Executive Secretary of the Board and Commander and

Director, WES, provided additional review.

; Approved for publication in accordance with Public Law 166, 79th Con-

:: gress, approved 31 July 1945, as supplemented by Public Law 172, 88th Con-

™ gress, approved 7 November 1963.

= C. E. Edgar 111

W, Brigadier General, Corps of Engineers

. President, Coastal Engineering Research Board

a
<,
-

~.I '.'-.'..' "v\\.‘.'~ q‘.q - .'.,\"'.."

..! \v ..-'.'-\o \-.\. .‘- q‘ﬂ\-q n t A - - - ¥ - . -.~.-._‘:. -_‘.‘_-:-\-




SRR C AT S A 6 S it I P ki S S e Pt D A o P B Yo A B M Bt e 1 8007
.5
2
h
L §
<
(j CONTENTS
‘).< PREFACE * L] L] L] - L] * . L] L] . - - L ] * * L] - L d * * L] L] L ] L]
2 INTRODUCTION © v v v v e e e e oo v oo oo e e e
3 THE COASTAL ENGINEERING RESEARCH BOARD (CERB) . . . . . .
-. ATTENDEES L] L] [ 2 * - L] - * L] L] L] L] L] L] L] * L] L] L] * o L] . L]
- AGENDA & & v v e e e e v e e e e e e e
WEDNESDAY, 22 MAY, MORNING SESSION

2 OPENING REMARKS
» BG C. E. Edgar TII, OCE &« v v v ¢ ¢ o o o o o o o o o o o o o o « 13
B WELCOME TO US ARMY ENGINEER WATERWAYS EXPERIMENT STATION (WES)
L)
'{; COL Robert C. Lee, WES . . . ¢ ¢ ¢ o v o ¢ o o o o o o o o o o 14
R REVIEW OF COASTAL ENGINEERING RESEARCH BOARD BUSINESS
A
s COL Robert C. Lee, WES . . . o v ¢ v v o 0 v v v 0 o v 0 v o o 18
N THE REPAIR, EVALUATION, MAINTENANCE, AND REHABILITATION (REMR)
n RESEARCH PROGRAM
)
~ Mr. William F. McCleese, WES

CPT Wylie K. Bearup, WES . . . & ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o ¢ o o o o o 25
~ Coastal Engineering Responsibilities of
‘ Corps Functional Elements
'_:: COASTAL ENGINEERING RESPONSIBILITIES OF THE PROGRAMS DIVISION

Dr. Bory Steinberg, OCE . . . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o s o« « 39
- COASTAL ENGINEERING RESPONSIBILITIES OF THE HYDRAULICS AND
- HYDROLOGY DIVISION
3 Mr. Vernon K. Hagen, OCE
Mr. John H. Lockhart, Jr., OCE . . . .« ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o & & 45
- COASTAL ENGINEERING RESPONSIBILITIES OF THE ENGINEERING AND
o CONSTRUCTION DIRECTORATE
” Mr. Lloyd A. Duscha, OCE . . . . . . .. ¢ o oo .. 54
) COASTAL ENGINEERING RESPONSIBILITIES OF THE OPERATIONS AND
N READINESS DIVISION
2 Mr. Ceci1 G. Goad, OCE . . . & & ¢« ¢ ¢ o ¢ o s o ¢ o o o o o o o 60
X
Y
e B S A D i S G TS L LD R R S O RIS LR SR i R A L, O R L G (O R




Bt AT e " M TS o G A et P o e O oa ¥ s A TR AN R T W LR " o PR

2l . CONTENTS:{Continued)

COASTAL ENGINEERING RESPONSIBILITIES OF THE OFFICE OF POLICY
Mr. Alex Shwatko, OCE . . . . . ¢ ¢« ¢ ¢ o o o ¢ o o o ¢ o o o o 68

OVERVIEW OF NATIONAL DREDGING PROGRAM
Mr. William R. Murden, WRSC . . « ¢ ¢ ¢ ¢ ¢ o« ¢ o ¢ ¢ o o o o o & 72

-f COASTAL ENGINEERING RESPONSIBILITIES OF THE RESEARCH AND
: DEVELOPMENT DIRECTORATE

. Dr. William E. Roper, OCE . . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o o o o s o @ 84

COASTAL ENGINEERING RESPONSIBILITIES OF THE PLANNING DIVISION
Dr. Lewis H, Blakey, OCE . . ¢ « ¢« ¢ ¢ ¢ ¢ o ¢« o o ¢ o o o o & & 90

. WEDNESDAY, 22 MAY, AFTERNOON SESSION

- RESPONSIBILITIES OF THE COASTAL ENGINEERING RESEARCH CENTER FOR
4 COASTAL ENGINEERING: PAST, PRESENT, AND FUTURE

Dr. Robert W. Whalin, WES . & & ¢ ¢ ¢« ¢ ¢ o ¢ ¢ ¢ ¢ ¢ o o o o o o 95

DISCUSSION AND PLAN OF ACTION
Coastal Engineering Research Board . . « « ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢« ¢ o & 102

7
CRESCENT CITY DOLOS.PROJECT'

Dr. Willjam L. Wood, WES
Mr. Gary L. Howell, WES
! Mr. Robert A. Cole, WES . . & & ¢« ¢ ¢« ¢ ¢« o ¢« o o o o o s o o o o 114

THURSDAY, 23 MAY, MORNING SESSION

COASTAL ENGINEERING RESEARCH CENTER FIELD TRIP

Mr. C. E. Chatham, WES . . . & ¢« ¢ ¢ ¢ ¢ ¢« o ¢ s « o o o s o o o 140
INTRODUCTION . & & ¢ ¢ 4 ¢ o o o o e o o o o o o o o a s o o o o s o o 140
BUS TRIP ITINERARY . & & & ¢ ¢ ¢ o« e o o o o o ¢ o o o s s s a s o s @ 141

SAN PEDRO BREAKWATER REPAIR STUDY o & v v v v v v o v v e o v e o 0 u s 142

'b. .
T \:NAVEtSTABILITY TESTS OF PROPOSED DOLOS AND ARMOR STONE
REHABILITATION DESIGN ALTERNATIVES FOR THE EAST '
A BREAKWATER AT CLEVELAND HARBOR, OHIO ; froe e s e e 145
g .
%
)
¥

. . e . . . . I I RS 17 SO e a"s N VN N
TR S A T S S S B S AL HL S S A N A A A O G R A SN




PG A ™ LT I § g VISR R R IR U cap Cgs § «

5" 4
N CONTENTS (Continued)
] Page
2 _MODEL STUDIES OF LAKE PONTCHARTRAIN OUTFALL CANAL . . . « « v v o . . . 147
5 - '
> MODEL STUDIES OF MISSION BAY HARBOR, SAN DIEGO COUNTY, CALIFORNIA:. . . 149
LN )
>, MODEL STUDY OF LOS ANGELES AND LONG BEACH HARBORS, CALIFORNIA*. . . . . 153
N LOW-CRESTED BREAKWATER STUDIES IN 11-FT-WIDE SPECTRAL WAVE TANK.. . . . 157
>
s 'BREAKWATER STABILITY STUDIES IN CERC'S 6-FT SPECTRAL WAVE FLUME'. . . . 159
- _PHYSICAL AND NUMERICAL MODEL INVESTIGATIONS OF FISHERMAN'S
WHARF AREA, SAN FRANCISCO BAY, CALIFORNIA'. . . « v v v v o« « « . . 161
: AUTOMATED DATA ACQUISITION AND CONTROL SYSTEM™. . . « « v v ¢ v . . . . 164
j} MODEL STUDIES OF NOYO RIVER AND HARBOR, CALIFORNIA® . . . . ... ... 166
" o PORTABLE DIRECTIONAL SPECTRAL WAVE GENERATOR' . o + « o v v o o o o . . 169
: WAVE RUNUP AND OVERTOPPING TESTS OF ROUGHAN'S POINT SEAWALL IN
3-FT SPECTRAL WAVE FLUME & & v v v v v v e e e e e o o e o o o e u 171
- MOVABLE BED MODELING RESEARCH BEING CONDUCTED IN 1.5-FT-WIDE
-~ SPECTRAL WAVE FLUME . & &+ & v v ¢ ¢ v v o o o o o o o s o v o wweaea. 173
E: THURSDAY, 23 MAY, AFTERNOON SESSION
j FUTURE FACILITIES PLAN FOR THE COASTAL ENGINEERING RESEARCH CENTER
o Mr. Charles C. Cathoun, Jr., WES . . « « ¢« v o o v e v va.. 175
ﬁf RESEARCH PROGRAM FOR DIRECTIONAL SPECTRAL WAVE GENERATOR
- Dr. James R. Houston, WES . « v & « v ¢ ¢ o ¢ o s o ¢« o s o « » . 184
2 WAVE ESTIMATION FOR DESIGN'
- Dr. Steven A. Hughes, WES . . . . . . ¢ ¢ ¢ ¢ v v v o o o o s o 191
5 NEARSHORE WAVES AND CURRENTS
t Dr. Jon M. Hubertz, WES . . & & ¢ ¢ ¢ ¢ & ¢ ¢ ¢ o e ¢ o o o o o 211
gi BARRIER ISLAND SEDIMENTATION STUDIES
s Dr. Suzette Kimball May, WES
- Mr. Stephen C. Knowles, WES . . . &« ¢ v ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o & 228

EVALUATION OF NAVIGATION AND SHORE PROTECTION STRUCTURES;
Ms. Joan Pope, WES . . . . & ¢ . ¢ ¢t 4 bt et e e e e e e e 253




2.3 SR K T R B8-S AN R YA A o - 12 i Vhe Pim U, N TR R miy B gy in Vo St il oul b At ol L) @ il ks oA poag - S G

5 CONTENTS (Concluded)
: Page
1 "DUCK '86" FIELD EXPERIMENT
E Dr. Nicholas C. KrausS « « « ¢« ¢ « o o o o o o o o o o o o o o o o 265
; COASTAL FIELD DATA COLLECTION PROGRAM
Mr. J. Michael Hemsley, WES
, Dr. C. Linwood Vincent, WES
- Mr. Paul F. May, WES . . ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o ¢ o ¢ o o o o o o o« 273

MONITORING COMPLETED COASTAL PROJECTS
Mr. J. Michael Hemsley, WES . . . & ¢« v ¢ ¢ ¢ ¢ ¢ o ¢ ¢ ¢ ¢ o o @ 303

RESEARCH NEEDS IN THE LOWER MISSISSIPPI VALLEY DIVISION

. Mr. Cecil W. SOTTRAU + v v v o o o o o o o o o o o e o o o o « o 317
by FRIDAY, 24 MAY, MORNING SESSION

.

> DISCUSSION OF FIELD TRIP, RESEARCH PROGRAMS, AND FACILITIES PLAN

N Coastal Engineering Research Board . . . « ¢« ¢« ¢« ¢ ¢ ¢ ¢ o « o & 330

COMMENTS AND RECOMMENDATIONS BY COASTAL ENGINEERING RESEARCH
BOARD MEMBERS . . . &« & & ¢ o 0 v v bt v 6 e o o o o o o o o o o o 335

§ RESPONSE TO CERB'S COMMENTS AND RESEARCH NEEDS . . . . ¢« .« ¢ v « « & & 346
“

N DISCUSSION OF DATE AND PLACE OF NEXT MEETING

Coastal Engineering Research Board . . . « ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o « & 355

fi PUBLIC COMMENT AND DISCUSSION OF SOILEAU'S PRESENTATION . . . . .. . 360
3 BIOGRAPHICAL DATA + o v v v v v v e e e e e e e e e e oo e e o e 367
Sj APPENDIX A: REMOTE SENSING EXPERIMENT: COASTAL OCEAN DYNAMICS

o APPLICATIONS RADAR (CODAR) . . & 4 v o o o o o ¢ o o o o o s o o o o 379
N APPENDIX B: LETTER FROM OFFICE OF MANAGEMENT AND BUDGET TO

: ASSISTANT SECRETARY OF THE ARMY FOR CIVIL WORKS . . . . . ¢« ¢ ¢ ¢ o & 383
f} APPENDIX C: SUMMARY OF "DUCK '86" EXPERIMENTS ACCORDING TO GROUP, . . 385
’-

§: APPENDIX D: RECOMMENDATION LETTERS FROM CERB MEMBERS . . . . . . . . . 391

APPENDIX E: NARRATIVE RATIONALES AND SPREADSHEETS FOR WORK UNITS . . . 409

APPENDIX F: SUMMARY OF PRESENTATION BY DR. JOSEPH N. SUHAYDA . . . . . 495




e T i A St N DAL 4 R Sl TSttt MRitng s Sa Tt~ Rl 6 5.0 S Pt o B AR ey e Siter” Gn=Dhe Ty Rty Sty Sull

. ....
DA ISP

INTRODUCTION

The 43rd Meeting of the Coastal Engineering Research Board (CERB) was
held at the Magnolia-Best Western Hotel in Vicksburg, Mississippi, on 22-
24 May 1985. It was hosted by the US Army Engineer Waterways Experiment Sta-
tion (WES), under the direction of COL Robert C. Lee, Commander and Director.
The program format was designed to promote information exchange among members
- of the Board and attendees from various US Army Corps of Engineers (Corps)
7, Districts and Divisions and the Office of the Chief of Engineers.

The Beach Erosion Board (BEB), forerunner of the CERB, was formed by the

.j; Corps in 1930 to study beach erosion problems. In 1963, Public Law 88-172
2: dissolved the BEB by establishing the CERB as advisory board to the Corps and
;? designating a new organization, the Coastal Engineering Research Center
of (CERC), as the research arm of the CERB. The CERB functions to review pro-
grams relating to coastal engineering research and development and to recom-
mend areas for particular emphasis or suggest new topics for study. The
5 Board's four military and three civilian members meet twice a year at a par-
- ticular coastal Corps District or Division to do the following:

(1) Disseminate information of general interest to Corps coastal Dis-
tricts and Divisions.

(2) Obtain reports on coastal engineering projects in the host (local)
District or Division; receive requests for research needs.

(3) Provide an opportunity for State and private institutions and orga-
nizations to report on local coastal research needs, coastal
studies, and new coastal engineering techniques.

?' (4) Provide a general forum for public inquiry.

(5) Provide recommendations for coastal engineering research and
development.

\\

a" 8 2"

The primary focus of the 43rd CERB meeting was CERC, which was relocated
from Fort Belvoir to WES in 1983. Paper presentations dealt mainly with vari-
ous coastal studies under way at CERC and four work units in the Coastal Engi-
neering Area (narrative rationales and spreadsheets in Appendix E). In addi-
tion to the papers on research efforts at CERC, a presentation was made on
current and future expansion of CERC's physical plant, and a tour was con-
ducted of CERC's experimental facilities. In response to a request made at
the 42nd CERB meeting, a presentation on the Repair, Evaluation, Maintenance,
and Rehabilitation (REMR) Program was given. REMR is divided into seven
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Problem Areas, one of which is Coastal. To put the work of CERC into perspec-
tive, members of the Senior Executive Service from the Office of the Chief of
Engineers and the Water Resources Support Center made presentations on coastal
engineering responsibilities of various Corps functional elements including
programs, hydraulics and hydrology, engineering and construction, operations
and readiness, policy, water resources, research and development, planning,
and dredging. The discussions which followed these presentations as well as
recommendations by the Board for coastal engineering research and development
are documented in these Proceedings.
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AGENDA
22 May
8:30 - 8:35 Opening Remarks BG C. E. Edgar III, OCE
8:35 - 8:45 Welcome to the Waterways Experiment Station COL Robert C. Lee, WES
8:45 - 8:50 Announcements Dr. Robert W. Whalin, WES
8:50 - 9:05 Review of CERB Business COL Robert C. Lee, WES
9:05 - 9:35 REMR Orientation Mr. William F. McCleese, WES
9:35 - 9:50 New CERB Issues BG C. E. Edgar III, OCE
9:50 - 10:10 Coffee Break
Coastal Engineering Responsibilities of
Corps Functional Elements
10:10 - 10:25 Programs Division Dr. Bory Steinberg, OCE
10:25 - 10:40 Hydraulics and Hydrology Division Mr. Vernon K. Hagen, OCE
10:40 - 10:55 Directorate of Engineering and Construction Mr. Lloyd A. Duscha, OCE
10:55 - 11:10 Operations and Readiness Division Mr. Cecil 6. Goad, OCE
11:10 - 11:25 O0ffice of Policy Mr. Donald B. Duncan, OCE
11:25 - 11:40 Water Resources Support Center Mr. William R. Murden, Jr., WRSC
11:40 - 11:55 Directorate of Research and Development Or. William E. Roper, OCE
11:55 - 12:10 Planning Division Dr. Lewis H. Blakey, OCE
12:10 - 1:10 Lunch
1:10 - 1:40 Coastal Engineering Research Center Dr. Robert W. Whalin, WES
1:40 - 2:30 Discussion and Plan of Action BG C. E. Edgar III, OCE
2:30 - 2:50 Coffee Break
2:50 - 4:00 Discussion and Plan of Action BG C. E. Edgar III, OCE
4:00 - 4:45 Crescent City Dolos Project
Dolos Workshop Dr. William L. Wood, WES
Finite Element Modeling Mr. Robert A. Cole, WES
Field Measurements Mr. Gary L. Howell, WES
4:45 Adjournment
Tour of CERC's Experimental Facilities
23 May
8:00 Leave Hotel Enroute to WES
8:15 - 8:40 San Pedro Breakwater Rehabilitation
8:40 - 9:05 Cleveland Harbor Breakwater Rehabilitation
9:05 - 9:30 Lake Pontchartrain Qutfall Canal Study
9:30 - 10:00 Mission Bay Breakwater Revision
10:00 - 10:30 Coffee Break
10:30 - 11:45 Los Angeles/Long Beach Harbors Mode!
11-ft Flume - Low-Crested Breakwater Studies
6-ft Flume - Breakwater Stability Studies
Fisherman's Wharf Model
Data Acquisition and Control Facility
Noyo Harbor Mode!
Directional Spectral Wave Generator
3-ft Flume - Wave Runup and Overtopping Study
1.5-ft Flume - Lab and Scale Effect in Movable
Bed Modeling
11:45 - 12:20 Coastal Field Data Collection Facility Mr. Gary L. Howell, WES
12:20 - 12:30 Bus Transportation to Hotel
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q 23 May (Con't)
: 12:30 - 1:30
' 1:30 - 1:35
1:35 - 1:50
1:50 - 2:10
2:10 - 2:40
¥ 2:40 - 3:00
‘:f 3:00 - 3:20
o 3:20 - 3:50
" 3:50 - 4:20
4:20 - 4:35
- 4:35 - 5:20
f 5:20 - 5:4%
% 5:45
"y
> 24 May
. 7:30 - 7:35
- 7:35 - 7:40
. 7:40 - 7:50
o 7:50 - 8:20
- 8:20 - 9:00
- 9:00 - 9:30
X 9:30
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AGENDA (concluded)

Lunch
Open Meeting (Conference Room)
Future Facilities Plan

Research Program for Directional Spectral
Wave Generator

Coastal Flooding and Storm Protection
Harbor Entrances and Coastal Channels
Coffee Break

Shore Protection and Restoration

Coastal Structures Evaluation and Design
DUCK '86 Experiment

Coastal Field Data Collection and Monitoring
Completed Coastal Projects

LMVD Research Needs

Adjournment

Open Meeting
Announcements
Selection of Date and Place for Next Meeting

Discussion of Tour, Research Programs, and
Facilities Plan

Recommendations by Members of the Board
Public Comment
Adjournment
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BG C. E. Edgar III, OCE
Mr. Charles C. Calhoun, Jr., WES
Dr. James R. Houston, WES

Dr.
Dr.

Steven A. Hughes, WES
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Dr.
Ms.
Dr.

Dr.
Mr.

Mr.
Mr.

Suzette K. May, WES
Joan Pope, WES
Nicholas C. Kraus, WES

William L. Wood, WES
J. Michael Hemsley, WES

H. E. Walker, LMVD
Cecil W. Soileau, LMVD

BG C. E. Edgar III, OCE
Dr. Robert W. Whalin, WES
BG C. E. Edgar III, OCE
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OPENING REMARKS

BG C. E. Edgar III, President
Coastal Engineering Research Board
Deputy Director of Civil Works
Washington, D.C.

The forty-third meeting of the Coastal Engineering Research Board will
please come to order. I wish to welcome all of our attendees to Vicksburg. A
very special welcome is extended to our European traveler who has just re-
turned from France. Bernie, welcome back. I am pleased to know you had a
most professionally rewarding time and happy to note too that the food and
drink in France and all over Europe is still good.
We're missing General Ted Gay this morning. He will not be with us
because he is in the final countdown of the dedication of the Tennessee
- Tombigbee Waterway, which takes place starting next week and culminates 1 June
f in Columbus, Mississippi. He sends his best and regrets that he cannot be
: here.
We also will have General Don Palladino with us for only a short time,
as he will be representing the Chief, along with General Bob Bunker, in, of
: all places, Honolulu, where the Western Governors' Association is having its
A annual meeting. They will be discussing problems having to do with the
western states.

I would 1ike to welcome our member-elect, Dr. Dag Nummedal, Professor of
Geology, Louisiana State University. We're happy to have you here with us at
this session, Dag. Also we are very pleased to have our senior civilian mem-
bers of the Office, Chief of Engineers, staff who will be part of our program
today.

This is the first time che Board has met in Vicksburg since the Coastal
Engineering Research Center (CERC) moved from Fort Belvoir. While many of us
who are on the Board have been here individually and perhaps have gone through
. the facilities at one time or another since that move, this is the first time
X we have met collectively; and I think it is good for us to do that. There are
a number of things that are now on line at CERC that were not during my last
visit, and I think we're all very pleased to be here to see the new facility
and to meet with the folks who comprise CERC.
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WELCOME TO US ARMY ENGINEER WATERWAYS

EXPERIMENT STATION (WES)

COL Robert C. Lee, Executive Secretary
Coastal Engineering Research Board
Commander and Director, WES
Vicksburg, Mississippi

Welcome to the Waterways Experiment Station (WES). I'm going to give
you a 2-hr presentation in 10 min. As you know, five of the eight world-class
laboratories that the Corps of Engineers (Corps) has are located here in
Vicksburg. We started after the 1927 flood as a small hydraulics lab to
support the Mississippi River Commission and control the flooding in the
Mississippi Valley.

Since then we've grown in both size and sophistication to where now we
are a world-class sophisticated laboratory in many areas. We are a complete
organization in that we have everything that we need to support ourselves. We
are a self-sustaining, complete post, with everything from a PX to fine re-
search facilities. We have technical staffs that support each of the five
laboratories, but the administrative and advisory staff is shared among them.
We do research in hydraulics, geotechnical, structures, environmental, and
coastal engineering.

We do not receive any money directly from Congress as a line item in the
budget. A1l of our work is on a reimbursable basis or direct-funded out of
the Office, Chief of Engineers (OCE), in both military and civil works. Most
people think that all of our work is done for OCE, but some of it is also done
for the Air Force. Our program this year will be about $113 million. We ac-
tually have about $160 million of work to accomplish. We accomplished around
$110 to $113 million this year. It's about 50-50 military/civil. Our current
staff at WES, which consists of about 1,800 people, comes from diverse regions
of the United States, ranging from North Carolina to the deserts of Arizona
and New Mexico. We have 105 Ph. D.'s on our staff. We have a technical sup-
port staff of about 700 and an administrative and advisory staff of about 173.

Besides the commander and the deputy we have 18 to 20 military personnel
who work either in pure research or as coordinators--an interface between the
researcher and the customer who is frequently the Army, Navy, or Air Force.
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We have a 685-acre establishment here. The lake on the grounds was built back
in 1932 to supply water for the models. It's now used for things such as
mobility, egress, and access to the riverbanks.

In the Hydraulics Laboratory is a model of Kings Bay, which is the new
home of the Trident submarine, where we're working both on sedimentation and
currents that might affect nuclear subs. We're also doing work to improve the
water quality in lakes and streams resulting from destratification of water
during the warm months.

The Coastal Engineering Research Center (CERC) is not the biggest lab,
but today it's the most important lab in the group. Of course, CERC works in
the area where the ocean meets the land, and in structures, wave dynamics, and
sedimentation utilizing physical and numerical models. We have a super re-
search facility at Duck, North Carolina, where we can study the effects of the
waves as they approach the beach. We have a 1,840-ft pier and special equip-
ment, such as the Coastal Research Amphibious Buggy (CRAB), which is a coastal
engineering research vehicle powered by a little Volkswagen engine. In some
of our physical models sedimentation studies are being done, and the goal is
to build functional, economical, and environmentally sound structures along
our coast. We also use mathematical models for looking at storm surges in the
northeastern part of the United States.

The Geotechnical Laboratory works in soil and rock mechanics, engineer-
ing, geology, pavements (one area that's probably not well known to this
group), and vehicle mobility. We're the center of mobility for the Department
of Defense. If you're going to move a spacecraft on land, or if you're going
to build a new M-1 tank, the mobility studies are done here at Vicksburg,
Mississippi, while the inexpedient construction work is done for overseas.

The Geotechnical Laboratory is very well equipped. One of the things we're
working on now is finding cavities underneath civil works structures. This
also has a military application. The same techniques can be used to find
tunnels in the military environment where somebody is trying to tunnel
underneath you.

One of the things we developed--this is a military item, but it has some
application to coastal engineering as well--is a sand grid. It's a plastic
system we developed. You spread it out in the sand, fill it with sand, and
then run vehicles over it. We had two super tests last year and the year
before at Fort Story when we passed about 2,000 container loads from ships fin
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\a
:l the sea over this sand grid plastic road successfully to the shore. They

: would not have been able to do this without the sand grid road.
3 The Structures Laboratory is the Corps' center of expertise on concrete
'J technology. They do some exciting things in explosion effects, geomechanics,
S; protective structures, and structural mechanics. One of the things we're do-

ing now, which generally is classified, is constructing and testing model
- silos. We build them with great precision for the Air Force, and we
- statically test them in the laboratories. Of course, they end up with
concrete around them before they're done, and then we have great fun blowing
W them up and figuring out how to make them better.

We also have a division of explosive antitank obstacles. We developed a

pipe system, which is really a nice tank trap, in which plastic pipe is placed
. in the ground, filled with a blasting agent, and then detonated. There's a
3' 500-m one at Fort Polk, Louisiana, and it stops the finest tanks in the
: world. There's a new XM-1 in there and a German Leopard II, and they can't
Jf get out. We have also the mission of explosively clearing mine fields
%2 employing techniques we've used similar to those with the plastic pipe and the
pond blasting agent. We do testing on protective structures. We do work for the
Federal Emergency Management Agency (FEMA), the Federal Republic of Germany,
and the Department of Defense with small yield nuclear simulation.

The Environmental Laboratory has a two-fold mission: determining the

effects of civil works projects on the environment and looking at the inter-

IS RN

R face between military operations and the environment. The Environmental Lab-
:j oratory also studies disposal of dredged materials and ways to make these ma-
- terials productive. Most of our new weapon systems rely on optical or

electrical sighting systems. If you create dust with tanks, munitions,
nuclear weapons, or whatever, we need to know the effects on these
sophisticated systems. We're doing research in that area also. That's
environmental engineering military application.

We're proud here at the Waterways Experiment Station, and I'm a tran-
sient; therefore, I can say that they really do a good job. We're proud of
our contributions to the Nation and to the Department of Defense and we will
2 continue in that direction.

One of the important things for any research organization is to get the
word out to the people who may use it. We run numerous classes, seminars, and
™ workshops. We have several going on right now out at WES where we try to
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transfer the results of our research or that of anybody else. We are pretty
good with not having a problem with "invented here." Our job frequently is to
find out what is done elsewhere and to transfer it to the Army and to the De-
partment of Defense so we can use it. Our scientists and technicians are
ready to solve those problems that need to be solved within our mission and
scope.

I thank you for giving me this opportunity to speak with you. And
again, welcome to WES and to Vicksburg, Mississippi.
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REVIEW OF COASTAL ENGINEERING
RESEARCH BO..RD BUSINESS

ay s,

COL Robert C. Lee, Executive Secretary
Coastal Engineering Research Board
Commander and Director, US Army Engineer
Waterways Experiment Station

N It was recommended at our December meeting in Chicago that the Board be
given an orientation on the Repair, Evaluation, Maintenance, and Rehabilita-
tion (REMR) Program. Mr. William F. McCleese, REMR Program Manager, will make
this presentation immediately following my remarks.

In regard to other requested briefing items, I have asked Dr. William L.
: Wood and his staff to provide an update on the Crescent City Dolos Project dur-
ing this afternoon's session. Tomorrow afternoon, Dr. Wood and Mr. J. Michael
Hemsley will brief the Board on Coastal Field Data Collection (CFDC) and Moni-
toring Completed Coastal Projects (MCCP). Dr. Houston will brief the Board
on the planned research program for our directional spectral wave generator.

In response to Professor Wiegel's inquiry about the Chicago Park Dis-
trict's use of the wave tanks under Soldier Field for design of their proj-
ects, General Hilmes and his North Central Division (NCD) staff obtained the
information cited below.

LOYOLA BEACH

¢ Until 1950, Loyola Beach was a narrow gravel beach not more than 50 to
100 ft wide. This beach was tested in the Soldier Field wave tank in 1950,
and in 1951 wood groins were extended into the lake. In 1961 these wood
groins were sheathed in steel sheetpiling and capped with concrete. Since
1951 the gravel beach has built out another 150 ft due to accretion from the
\ north,

6 ¢ a2

LINCOLN PARK PERCHED BEACH

e X

The design of the perched beach was tested in the Soldier Field wave
tank in 1936. There was some semblance of a beach before this time due to
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wood groins built about 1920. In 1936 the perched beach was built using the
existing wood groins and a perimeter of submerged steel sheetpiling (-4.0) to
contain the sand (pumped in on a slope of 1:25). In 1961 the wood groins were
sheathed with steel sheetpiling and capped with concrete. Riprap was placed
on the landward side of the submerged bulkhead, and sand was trucked in and
pushed into the water to be dispersed by wave action. They lost some sand
from the system, but to date no emergency measures have been required.

OTHER WAVE TANK TESTS

Wave tank tests for the following locations have been performed since
1935 and all have proven reasonably satisfactory.

(1) Navy Pier

(2) Diversity Harbor Entrance

(3) Belmont Harbor-Courtesy Boat Dock

(4) Calumet Park Perched Beach

(5) 12th Street Perched Beach

(6) Columbia Street End Beach Groin

(7) Foster Avenue Beach

(8) Ardmore Beach

(9) Montrose Beach Hooked Pier
A11 of the above projects were designed by Chicago Park District engineers,
and all shore protection improvements since 1935 were tested in their wave
tank under Soldier Field. Time has proven that these rather "crude" qualita-
- tive tests were very reliable.

ﬁi CALUMET CONFINED DISPOSAL FACILITY

Relative to Mr. Bascom's question about the membrane installed at the
Calumet Confined Disposal Facility (CDF), General Hilmes reports that this
was not a highly successful application of an impermeable membrane. The engi-
neers had to weight the interior face of the membrane with stone to prevent
hydrostatic uplift, and this ballasting caused tearing of the membrane. They
solved the leakage problem by excavating silty sand from the interior lake bed
and banking it against the inside face of the dike. They do not recommend im-
permeable membranes for this type of structure.




REMOTE SENSING

As we promised in the December meeting, I have prepared a few remarks
regarding remote sensing in our Research and Development (R&D) program.
The Coastal Ocean and Dynamics Applications Radar (CODAR), the shore-based,
high-frequency coastal radar recently acquired by the Coastal Engineering
Research Center (CERC), underwent its initial field demonstration during
October and November 1984. The experiment, a joint effort with the National
Oceanic and Atmospheric Administration (NOAA), was conducted on lower Dela-
ware Bay. Its purpose was to demonstrate CODAR's unique ability to mea-
sure surface currents over a large areal extent. Two radar sites, 27 km
apart, were established and maintained for approximately 5 weeks. Figure 1
shows the antenna deployment at the base site. Each site provided a two-
dimensional map of radial surface currents which, when combined, produced a
map (Figure 2) of the total surface current velocities. In addition to mea-
suring surface currents, CODAR was used also to track active transponder/
drifters (Figure 3). Information gathered from these drifters, shown here
as a plot of drifter trajectory (Figure 4), provides a check on CODAR cur-
rent measurements and offers further insight into circulation patterns.
More detailed information on CODAR and the Delaware Bay experiment can be
found in Appendix A.

FIGURE 1. DEPLOYMENT OF ANTENNA AT BASE SITE
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FIGURE 4. CODAR DRIFTER TRAJECTORY
EFFECTIVENESS OF EXPEDIENT LEVEE RAISING STRUCTURES

Another R&D item mentioned at past CERB meetings is the effectiveness of
expedient levee raising structures. Our current study is being conducted at
prototype scale to determine the static differential head and wave action load

- 1imits beyond which selected existing Corps of Engineers (Corps) designs of
] expedient levee raising structures will fail. In addition to existing de-
signs, new concepts and improvement on existing designs were tested as time
and funding allowed. Testing of 2- and 4-ft-high structures has been com-
pleted, and the last 6-ft-high structure presently is being tested. A compre-
hensive report on this test series will be completed this fiscal year.
Figure 5 shows wave action on plywood flashboard with tamped earth fill
(1andside view); Figure 6 shows wave action on planking mud boxes with earth
5 fill (landside view); Figure 7 shows wave action on sand-filled plastic grid
(riverside view); and Figure 8 shows a 3.0-ft static differential head on

e sandbags (woven and spun woven polypropolene and burlap sacks).
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FIGURE 5. WAVE ACTION ON PLYWOOD FLASHBOARD WITH
TAMPED EARTH BACKING (landside view)
FIGURE 6. WAVE ACTION ON PLANKING MUD BOX
WITH EARTH FILL (landside view)
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FIGURE 7. WAVE ACTION ON SAND-FILLED
PLASTIC GRID (riverside view)

FIGURE 8. STATIC DIFFERENTIAL HEAD ON
SANDBAGS (7andside view)

CONCLUSION

As you know, General Edgar has instituted a policy of inviting one or
two Corps Divisions, other than the host Division, to present their research
needs at each CERB meeting. This makes these meetings less regional and more
national in scope. Consequently, for the 43rd Meeting we invited the Lower
Mississippi Valley Division (LMVD) and the Southwestern Division (SWD). We
will be hearing from LMVD on Friday.




THE REPAIR, EVALUATION, MAINTENANCE, AND

ERB REHABILITATION (REMR) RESEARCH PROGRAM
Proceedings COL Robert C. Lee
AAAAASAAAS Commander and Director
[ O e ol

A At US Army Engineer Waterways Experiment Station

Mr. William F. McCleese
Program Manager
REMR Research Program
US Army Engineer Waterways Experiment Station

CPT Wylie K. Bearup
Deputy Program Manager
REMR Research Program
US Army Engineer Waterways Experiment Station

ABSTRACT

Our nation's infrastructure has decayed to the point that vast sums of money are
now required to keep its many elements in operating condition. Corps of Engineers
(Corps) projects, which represent a very significant portion of the infrastructure, have
experienced this same decay. In response to the need to prolong the life of existing
structures, the Corps initiated the Repair, Evaluation, Maintenance, and Rehabilitation
(REMR) Research Program. The overall objective of the REMR Research Program is to
identify and develop effective and affordable technology for maintaining and, where
possible, extending the service life of civil works projects.

INTRODUCTION

The media have devoted much attention to the condition of America's
infrastructure--the network of public facilities that provides for our Na-
tion's mobility, shelter, services, and utilities. To keep the various ele-
ments of the infrastructure in operating condition, vast amounts of money are
now required. Early estimates were a bit excessive, but it is now generally
accepted that about $1 triliion will be required this decade to keep our pub-
lic facilities in serviceable condition.

Reasons for the present condition of our public facilities are many, but
the most significant has to be reduced spending. from 1965 to 1981 the Na-
tion's gross national product increased by 62 percent, but expenditures for
public facilities decreased by 19 percent.




Corps of Engineers (Corps) civil works projects represent a very sig-
nificant portion of the infrastructure and have experienced this same decay,
largely due to their increased age and greater than projected use. Corps
ot projects provide for transportation on inland waterways, generation of hydro-
power, development of water supplies, flood control, and coastal protection.
b~ Until the past decade, when a Corps project reached the point that major
repairs or rehabilitation were required, it was generally time to replace it
with a larger, and often multipurpose, project. However, because of the fre-
quently discussed strain on the Federal budget, it was necessary to reduce the
construction rate of new civil works projects. Since it is generally more
economical to rehabilitate an existing project than to build a new one, vast
savings could be realized by keeping projects in service longer. In some
cases it has been necessary to keep Corps projects in operation long past
their original design service 1life (Figure 1).

596 major Corps projects)

- As new construction starts have decreased, the Operations and Mainte-
. nance (0&M) requirements of the Corps' civil works budget have been steadily
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increasing, beginning in the late 1960's. In 1984 the O&M budget exceeded the
construction budget for the first time in recent history, and this trend is
expected to continue (Figure 2).
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FIGURE 2. CIVIL WORKS APPROPRIATIONS, 1967-1985

At present, technology for prolonging the life of existing structures is
not as advanced as the technology for building new structures. The Corps has
developed considerable expertise in planning, designing, and constructing new
hydraulic structures, and in the past that was the area with budgetary prior-
ity. However, uniform guidance must now be developed for repair and mainte-
nance techniques to keep these aging civil works projects in service.

It was in response to this need for new technology that the REMR Re-
search Program was initiated by the Corps in 1983. The overall objective of
the REMR Research Program is to identify and develop effective and affordable
technology for maintaining and, where possible, extending the service life of
civil works projects. It is incumbent upon the Corps to get the maximum re-
turn for the money spent on maintaining, repairing, and rehabilitating its
projects.

The REMR Research Program is designed to extend over a 6-year period
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with a total budget of $35 million and will involve all of the Corps' research
and development (R&D) laboratories, which include all five laboratories at the
Waterways Experiment Station (WES) (Structures, Geotechnical, Hydraulics, and
Environmental Laboratories and the Coastal Engineering Research Center), the
Construction Engineering Research Laboratory, the Cold Regions Research and
Engineering Laboratory, and the Engineer Topographic Laboratories.

The Corps operates and maintains approximately 600 major civil works
projects which are constructed of various materials and are subjected to a
wide range of climatic and environmental conditions. By necessity, the REMR
Research Program is very broad in scope, but it will also address specific
problems encountered by field personnel during daily, routine operations. The
first step in developing the program was to identify the deficiencies and
needs that exist in the field. This was completed in 1983 and resulted in
. publication of a development report which established the broad framework for
= the program.

COLN S, '

'5 WS h NN

NN )
»

2 2

PROBLEM AREAS

For management purposes, research requirements were organized into seven
. problem areas: Concrete and Steel Structures, Geotechnical, Hydraulic,
Coastal, Electrical and Mechanical, Environmental Impacts, and Operations
Management.

There are three basic objectives of the Concrete and Steel Structures
Problem Area. The first objective is to evaluate the ability of concrete and
steel structures to perform their intended functions in a given environment.

- Examples of the types of structures to be evaluated are locks and dams, outlet

= works, retaining walls, sluice gates, piles, bulkheads, bridges, tunnels, and

s stilling basins. The second objective is to identify material as well as

-1 structural and functional probiems affecting concrete, steel, and associated

X construction materials. Identifying methods to alleviate 0&M problems relat-

: ing to concrete and steel structures is the third objective. Over half of the

22 Corps' navigation locks are over 40 years old. These older structures were

f: built prior to the advent of air-entrained concrete, and many exhibit severe
freeze-thaw deterioration requiring extensive renovation, as shown in Fig-

- ure 3. Total rehabilitation usually costs one-tenth to one-fourth as much as

replacement with a new structure.
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FIGURE 3. EXAMPLE OF NAVIGATION LOCK EXHIBITING
FREEZE-THAW DETERIORATION

The primary concerns in the Geotechnical Problem Area involve remedial
measures for seepage problems, liquefaction susceptible foundations, slope
protection, and improved repair and rehabilitation procedures for rock founda-
tions. Procedures will be developed to assess structural foundations, eval-
uate remedial seepage control measures, predict erosion rates and extent of
erosion for rock spillway channels, and identify preventive measures. Many
Corps structures are located on liquefiable foundations which can result in
catastrophic failures under certain conditions, as shown in Figure 4. Under
the REMR Research Program techniques will be developed to economically and
effectively improve the structural integrity of these foundations and reduce
the risk of failure from seismic activity.

The Hydraulics Problem Area, which is divided into the subareas of Flood
Control and Navigation, will consider the hydraulic performance of inland and
estuarine channels and structures. Research will develop technology to extend
the service life of hydraulic structures by improving methods for scour pro-
tection and control of floating debris. Rehabilitation and maintenance opera-
tions which will result in improved and safer navigation conditions will also
be developed.

Coastal structures, harbor entrances, coastal channels, shore
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FIGURE 4. EXAMPLE OF LIQUEFIABLE FOUNDATION FAILURE

protection, and shore restoration will be considered in the Coastal Problem
Area. Research will address the rehabilitation and repair of coastal struc-
tures which protect beaches and harbors. Methods and techniques will be de-
veloped for minimizing maintenance requirements of navigation channels and
beaches.

The Electrical and Mechanical Problem Area will develop maintenance
techniques for pumps, generators, valves, coils, and other metallic elements
and, in general, all electrical systems. Improved nondestructive testing
techniques are being developed for evaluating the condition of deteriorated
metal surfaces and for predicting remaining 1ife for reliable service (Fig-
ure 5). The primary research thrust will be to develop maintenance tech-
niques, establish criteria for the feasiblity of repair, and then recommend
replacement materials and procedures.

The Environmental Impact Problem Area will be primarily concerned with
determining the impact on the environment of recommended REMR techniques and
materials suggested by the other problem areas. The techniques and materials
will be evaluated to identify impacts, quantify magnitudes, and recommend
remedial alternatives when necessary.

The Operations Management Problem Area will develop a management system
that will draw on the technology generated by the other problem areas and




FIGURE 5. NONDESTRUCTIVE TESTING TECHNIQUE

provide management with a tool to better manage its vast REMR activities in
the future.

MANAGEMENT

To accomplish the required research activities, work units have been
established to address specific deficiencies and needs identified in the for-
mulation stages of the program. A principal investigator has been assigned to
each work unit to manage the research effort. The actual research work is
being done in a variety of ways. It may be accomplished by in-house labora-
tory personnel, by support from other Corps offices and other government agen-
cies, or by contract agreements with universities and private firms.

Overall management of the REMR Research Program is by the Directorate of
Research and Development at Headquarters, US Army Corps of Engineers
(HQUSACE). An Overview Committee has been established at HQUSACE to scope and
direct the program and to establish research funding levels. To manage the
day-to-day activities of the program, a Program Manager was appointed in the
Structures Laboratory at WES. The program Manager, Mr. William F. McCleese,
also directs technology transfer efforts.

Most of the research work within a given Problem Area will be done
within a single R&D laboratory, and a senior engineer in that lab has been

Ty
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assigned as the Problem Area Leader. Problem Area Leaders manage and coor-
dinate the research efforts in their areas, ensuring that the research is
being conducted on schedule and within funding 1limits.

To provide field input to the program, a 12-member Field Review Group
has been formed representing each Corps Division having civil works responsi-
bilities. The Field Review Group performs broad technical review of REMR
problems, provides continuous field input, recommends research priorities, and
assists in technology transfer.

TECHNOLOGY TRANSFER

A technology transfer plan has been developed and adopted to ensure that
information and research results get to the field as rapidly as possible. A
variety of media will be used for technology transfer so that the targeted
individuals and organizations can receive the information they need.

The REMR Bulletin is a short information exchange newsletter with infor-
mation about ongoing REMR-related activities and upcoming events. It contains
articles written by field personnel about their experiences in solving mainte-
nance and repair problems that may be of assistance to others confronted with
similar problems. To date, five issues have been published and distributed to
over 2,000 personnel throughout the Corps, other government agencies, univer-
sities, and private industries.

The REMR Notebook, containing fact sheets summarizing methods and mate-
rials for use in REMR activities, will be a major technology medium. Loose-
leaf format will be used to allow easy update and revision.

Five REMR workshops and seminars have been conducted during the past
year, and more are planned. The workshop titled "Underwater Inspection and
Repair of Hydraulic Structures" was videotaped, and copies are available to
personnel who were not able to attend.

Briefings and presentations on research results and progress will be
given as appropriate at conferences both within and outside the Corps. Re-
search results will also be published in engineer manuais, circulars, techni-
cal letters, pamphlets, and guide specifications as deemed necessary by
HQUSACE.

A phone-in system called the REMR Hotline has been organized to allow
field personnel with special problems to make direct contact with research
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personnel who are working in that Problem Area. Table 1 lists contact and
phone numbers for each Problem Area in the program.

TABLE 1
REMR HOTLINE

Contact Problem Area Phone Number
Jim McDonald Concrete & Steel 601-634-3230
FTS 542-3230
b Britt Mitchell Geotechnical (Soils) 601-634-2640
H FTS 542-2640
‘ Jerry Huie Geotechnical ( .ock) 601-634-2613
P FTS 542-2613
: Glenn Pickering Hydraulics 601-634-3344
E FTS 542-3344
r D. D. Davidson Coastal 601-634-2722
; FTS 542-2722
Jerry Mahloch Environmental Impacts 601-634-3635
E FTS 542-3635
5 Paul Howdyshell Electrical & Mechanical 217-373-7244
5 Operations Management FTS 958-7244
i CONCLUSION
; The REMR Research Program is now in its second year. In 1984 the pri-

mary thrust was to determine the state of the art in various REMR areas and to
gear up for a large research effort this year. In 1985 the program has
reached full stride, with research under way in 52 different work units. One
principle of the REMR Program is to make maximum use of existing technology
and field experience, and a great deal of effort is being directed toward col-
lecting, documenting, and reporting experiences.

The REMR Research Program is currently the largest single research pro-
gram in the Corps. Research results obtained during the program will be
shared with other government agencies and the private sector. Much of the
technology will be transferable to other than Corps projects and as such will
provide substantial benefits to the nation in meeting its total infrastructure
needs.
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DISCUSSION

PROF. WIEGEL: First, I want to thank you very much because there is just no question
about it that one of our main problems in the United States and many other countries is
that so many of our structures are wearing out. It's a real tough problem. Since a lot of
these structures were built — say a bridge or a dam built 40 or 50 years ago — our ideas
on earthquake resistance design have changed. There is also the possibility of
liquefaction of a foundation, and this exists in several Naval facilities that were built
during World War II. Are up-to-date analysis techniques to study the problems of
earthquake resistance design a part of the REMR program?

MR. McCLEESE: No sir. Under the REMR program we're looking at techniques to
prevent liquefaction failure once we know it is located on a foundation which
is potentially liquefiable. We are just looking at the techniques to correct
or strengthen that foundation so that we minimize the possibility of
liquefaction.

BG EDGAR: I wish to interject a thought here and ask Mr. Lloyd Duscha, Deputy
Director of Engineering and Construction and very much involved in dam safety,
ﬁ to respond to that, Bob.

MR. DUSCHA: Yes, Professor Wiegel, we are looking at each one of our dams
under a different program. Our earthquake problem areas are being analyzed

- for both liquefaction and the other types of problems. We have gone through a
- great number of dams already, and we have to do some corrections on them.

BG PALLADINO: First, I enjoyed the presentation. I noted at the beginning that you
mentioned information about the REMR program and a publication such as Military En-

. gineer. I suspect you may be doing it, but there may be value in broadening the scope of

- information about the program to agencies and publications outside the Corps and Army

family into the professional societies and local communities and others which would have

an interest. Is there any activity on that line?

MR. McCLEESE: I have talked to the assistant editor of Civil Engineering, a
magazine which gets very broad coverage. We have talked about the possibility
of getting an article in that particular magazine, and he's very receptive to
it. I think fairly soon we will get something in it.

BG PALLADINO: Even beyond the engineering community I think there is great
value in this program, and it deserves some public recognition in terms of the
efforts on behalf of the Army and the Corps.

BG EDGAR: I think that's very true, Don; and for Bill's information and for
members of the Board, last fall the Chief met with the president of The Ameri-
- can Society of Civil Engineers (ASCE) and the executive group in the headquar-
- ters. The principal members of the staff were there also, and we discussed a
3 number of things with them, one of which was REMR. [ think that Don's point
is well made.

. We mentioned what we were doing in REMR, not in as complete detail as

. you did because we didn't have a slide presentation; it was more discussion,

» but they expressed great interest. So armed with that and your discussions

.. with the editorial folks, I think the time is certainly right to do something
in the ASCE magazine, particularly since we now have PL98-501 which is the

- infrastructure repair. The President has already begun to announce his

Q appointees to the Council for which the law provided. Things are beginning to

move now with reference to that activity, and I think information in the ASCE
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magazine, for example, would be very timely. I believe the technological
transfer aspects are many, and the Corps needs to get the recognition that it
deserves because I'm not aware of anybody else in the country who is doing
anything such as this. There may very well be but it is not readily apparent.
And I think that if we publish this article, given the Corps' responsibilities
under PL98-501, it just adds more to the credibility of why we're there and
what we can do in seeing that something is done about improving the
infrastructure of our country.

MR. McCLEESE: There are a couple of instances in which we have reached
outside of the Corps. I gave a briefing to the American Waterways Operators
of the Southern Region in Greenville a couple of weeks ago. Also, I briefed

_ the American Public Works Association a couple of times and had good contact

- with the president of that organization, Mr. Sullivan, who was at our Portland
meeting. They are also having a Mississippi section of the American Public
Works Association meeting this week; and Captain Wylie Bearup, who works with
me, will be attending that meeting down on the Gulf Coast. We can do more
though, and we will look into that.

. BG PALLADINO: I have a second comment, Ernie, along the same lines. You

. touched upon the infrastructure, and perhaps this is under way; but there
would seem to be some value in pulling together the team and preparing for the

5 annual reports to Congress which start in about a year. It may be of great

value to have a Corps strategy to ensure that we properly integrate the re-

quirements of REMR into that activity to include the recognition of research

S and development (R&D) needs associated with that program.

BG EDGAR: You must have read my note, Don. Or. Choromokos, under the re-
maining items portion of Civil Works testimony to Congress, reports on R&D
needs. To Jess Pfeiffer and Bill Roper, let's make sure that REMR is very
much a part of Dr. Choromokos' presentation, particularly as it focuses on
PL98-501. You know, we can talk about what we've done at Brandon Roads and
some of these other activities, but I have not been very successful in getting
members of our committee down to Brandon Roads and some of the work that we've
done in North Central Division (NCD). We tried unsuccessfully last year to do
that. I think it's very important they understand where we're coming from,

2 what we have done, and what we could do with appropriate funding levels. So I

- think you've got a great opportunity.

.- MR. PFEIFFER: It would probably be well, too, sir, if you could get from the
. Office of Management and Budget (OMB) some of our examiners to go along with
that group.

. BG EDGAR: I have no problem with that, most certainily. I would think that
- Don Cluff would be very amenable to such a thing, and I don't want to take up
' any more time of our group here, but we need to talk about that a little bit
more.

PROF. WIEGEL: Because you are kind of pushing ahead on this, as many other people in
this country should be, could you prepare something that we in universities could take a
look at to see how we might modify existing courses or what sort of new courses we can
devise based upon your experience on this REMR thing? In other words, how can we look
at things differently from how we're looking at them now? Or perhaps we can't. [ don't
know, but I think that anything you can give us would be quite beneficial.

MR. McCLEESE: I would certainly be happy to put you on the distribution list
for a REMR Bulletin and the other information we're puttiag out in the

»
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program. The program is very broad right now, and we're just getting started
on it. We're assessing existing technologies and trying to spread the word on
those. But I really don't have any suggestions at this time on how you could
modify a course. [ was at a workshop at MIT a couple of weeks ago where they
were discussing this very thing concerning the need to have a curriculum to
address this type of technology as opposed to the traditional curriculum for
engineers. Perhaps they've got something in writing, but I haven't received
the results of that workshop yet. They're supposed to send me something, and
perhaps they'11 have some valuable information on that particular item in the
literature which I'11 be glad to send to you.

PROF. WIEGEL: I'd appreciate it.
BG EDGAR: Bill, thanks very much for a very fine presentation.
MR. McCLEESE: Thank you.

BG EDGAR: I want to take a few moments to put into focus or sharpen the
focus, if you will, on most of the rest of the day's presentations, at least
through 1600 this afternoon.

Most of our discussion today will focus on concerns about better under-
standing the coastal engineering responsibilities of the Corps. The Board
indicated a consensus that they felt a need to get more involved in their
advisory capacity to the Chief of Engineers than we have necessarily in the
past. Since such involvement includes budgeting, planning, engineering, and
operations, these topics serve as the basis of our discussion this morning and
a part of the afternoon.

To help the civilian members of the Board to better understand where the
Corps is coming from in the coastal engineering arena, I asked that the senior
members--executive members of the Corps staff--come and make presentations in
their various areas of responsibilities. And they are here, almost without
exception. In those cases where that individual was not available to come, he
has a very able representative.

OCE and our Field Operating Activities (FOA's) are organized by function
--as those of us within the Corps family know--i.e., planning, engineering,
and construction, readiness, policy, and so forth. This may appear confusing
to our civilian members who perhaps might not quite understand our organiza-
tion; and hopefully, by the presentations that our senior executive members
give here this morning, you will better see how all of these fit into our var-
jous mission responsibilities.

Insofar as the Board's present responsibilities are concerned, I'11 read
not only our charter but also give you an overview of the public law which
established us as we now exist. And that is Public Law 88172 which was
enacted back in 1963. Essentially what that act did was to abolish the Beach
Erosion Board, which was our predecessor, and establish our organization and
the Coastal Engineering Research Center. The CERB assumed the functions of
the Beach Erosion Board. A portion of that law reads:

The functions of the Coastal Engineering Research Center
shall be conducted with the guidance and advice of a
board of coastal engineering research, constituted by the
Chief of Engineers in the same manner as the old Beach
Erosion Board. A1l functions of the Beach Erosion Board
pertaining to review of reports and investigations made
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concerning erosion of the shores of coastal and lake
waters and the protection of such shores are hereby
transferred to the Board.

: From that we have our charter, which essentially says we meet semian-

. nually at the call of the president. We provide board policy guidance and re-
view of plans and funding requirements for the conduct of research and devel-
opment in the field of coastal engineering. We recommend priorities for ac-
complishment of research projects and, consistent with the needs of the
coastal engineering field and the objectives of the Chief, we perform addi-

: tional functions as assigned by the Chief of Engineers. And the latter one

£ probably addresses what we're talking about in our session this time, that is,

. what we might recommend to the Chief to see whether or not there are some
other things that we may wish to get into.

Now , I think we should also bear in mind when that transfer went from
the old Beach Erosion Board to our present organization under law, the GI por-
tion, that is the review of the feasibility reports, was no longer vested with
us but went to the Board of Engineers of Rivers and Harbors, of which Colonel
John Devens is the resident member and John McCann is the Technical Director.

" So, that is a slight difference from what it used to be many many years ago;

- nonetheless we have an opportunity, I think, to reexamine with this session
where are we now and where we may decide we would like to go and make those
thoughts known to the Chief.

Just as an overview thought, and for the edification of our civilian
Board members, the District role in the Corps is that of project planning, de-
sign, and operation. They are the executors. They are the ones right there
on the ground. The Division office, to which they report, provides review re-
sponsibility and a capability. The OCE role is one of approval of policy and
> a certain level of review. The R&D role, as Bob Lee has pointed out in his
overview, is mission-related R&0 and mission support to the FOA's on a reim-
- bursable basis.

One of the things that has come up in our discussions, both in Chicago
and earlier, is the role of basic research and applied research in coastal en-
gineering. 1 think Robert Whalin will perhaps talk about this a little bit.

Certainly we're concerned about coastal field data collection and the
funding level for wave gaging. I think Robert will also talk about that, and
I would certainly hope that Dr. Bory Steinberg will do the same. We will
then, of course, have the opportunity to view the CERC facilities, on site, at
WES before our meeting adjourns.

I'd 1ike to just add a couple of thoughts from what I had said earlier
before the break. One is a very personal one, which I meant to say at the
very beginning. Many of you know Gene Chatham, and I regretfully say his
father passed away; therefore, he will not be with us. We have a card which
the members of the Board will be signing. Al1l those present who wish to add

N their names to that card, please feel free to do so. Robert Whalin has it,
e and you can do so during the course of the day.

» During the break, Bill Roper and Jess Pfeiffer were talking to General
Palladino who pointed out that the Chief is going to be out on the West Coast
in September for a major presentation to APWA. It would seem to me that the
~ key point in that presentation would be an expansion of what Bill just gave us
iy on REMR, certainly as part of it. I commend that to you so you can get
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together with Bill and see what you can do to influence that action, and I'm
going to send a note to the Chief in order that he can consider it as well.

We talked about next year's budget presentation to Congress. ['ve had
even a better idea to add to that. I think we ought to try to set something
up with the committees between now and then to either give to the staff--or to
certain members who would like to hear it--something on REMR so that they will
be sensitive to what we have done between now and the time for next budget
testimony.

‘. ~ 'Q. 'i. NN " e \ -""-.A‘--. CRITIL T "-. RNy .-. ' "-".-.\- et '.-. A -'\.u. - '.'. 4'-. .-.'. -'-.‘: * ‘-_'.- “._"-

------



L)
PRI

SR A P RAC A AL R T R T o T I W o e T =T

COASTAL ENGINEERING RESPONSIBILITIES

OF THE PROGRAMS DIVISION
ERB
Proceedings Dr. Bory Steinberg, Chief
At Arbm e Programs Division
Foveveevvy Directorate of Civil Works

Office, Chief of Engineers
ABSTRACT

The function of the Programs Division with regard to coastal engineering activ-
ities is outlined in relation to the total Corps of Engineers program and the outlook for
future coastal projects.

INTRODUCTION

General Edgar, members of the Coastal Engineering Research Board, ladies
and gentlemen, I welcome the opportunity to describe our responsibilities in
relation to coastal engineering activities.

FUNCTIONS OF PROGRAMS

The Programs Division in the Directorate of Civil Works is responsible
for the development, defense, and execution of the annual and multiyear Civil
Works programs, including those parts of the program that are of interest to
the coastal engineering community. These programs provide the basis for the
annual, supplemental, and other appropriation requests for all Civil Works
activities.

In the Programs Division we issue guidance to the field Operating Activ-
ities (FOA's) for the development of their programs based upon the policies
established by Congress, the President, and the Secretary of the Army. We
review, adjust, and integrate the FOA's submitted program into an overall
Civil Works program which is defended before the Secretary of the Army, the
Office of Management and Budget, and Congress. Once the program is finally
determined, we work with you to ensure that the resources, both dollars and
manpower, are in the right place at the right time.




PRIORITIES OF COASTAL ENGINEERING PROJECTS

The Corps' annual expenditures related to coastal work are small com-
pared to the total Civil Works budget. The priorities of coastal work proj-
ects are determined by the benefits derived from the project. Where the
coastal work is an integral part of the provision and maintenance of commer-
cial navigation, it is accorded high priority; however, when it is directed
primarily toward the provision of recreational opportunities and land preser-
vation, it is accorded a much lower priority.

The Administration's view on coastal projects is that they be given very
low priority, especially those associated with recreation or protection of
land from erosion. This policy is reflected in several letters (such as the
one dated 5 October 1983 (Appendix B)) from the Office of Management and
Budget (OMB) to the Assistant Secretary of the Army for Civil Works (ASA(CW))
which advised us that Federal water projects, designed primarily to provide
recreational opportunities, are inconsistent with the Administration's budget
priorities and the policy of relying on the private sector to provide public
services whenever possible.

CURRENT DEVELOPMENT

The ASA(CW) recently pursued the funding policy for coastal engineering
projects with OMB. The specific issue was as follows: "If a coastal project
is very important to local interests and they are willing to pay a high non-
Federal share, can we construct the project?" In the past the ASA(CW), in
accordance with basic Administration policy, opposed funding projects that
provided primarily recreational benefits. These consisted mostly of beach
erosion control and small boat harbor projects. Congressional delegations
have voiced strong opposition to this policy, particularly when local sponsors
were willing to pay a high non-Federal share of the project and when the proj-
ect was perceived as economically important to the area. The possible solu-
tion recommended was a high non-Federal cost-sharing formula as a measure of a
project's importance. This would also be a means of "opening the door" to
construction of beach erosion projects.

This proposal was reviewed and discussed at OMB for 3 months. Their
response was to maintain the current policy of opposing the funding or
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authorization of projects that have primarily recreation outputs and to avoid
increasing exposure on the budget side due to funding potential projects in
this same category.

FUTURE OUTLOOK

This has caused us to take a new look at potential shoreline and beach
erosion projects. The new policy, still to be published in an Engineer Regu-
lation, is that the non-Federal share of capital costs shall be costs allo-
cated to causative project purposes, except that all costs assigned to bene-
fits for privately owned beaches or for prevention of land losses will be 100
percent non-Federal. What this means is that shoreline protection projects
must be broken down into their flood control, navigation, recreation,
prevention of land loss due to erosion, etc., components. The Revere Beach,
Massachusetts, beach erosion control project, being included as a new con-
struction start in the fiscal year 1986 Civil Works budget, indicates this new
philosophy will work. The project was included in the budget because our
documentation showed a substantial flood control component existed which in
turn overcame the generally negative attitude of the OMB toward this type of
project. This type of analysis is a must if we expect to get coastal
engineering projects funded in the future.

My observation of model tests being conducted here at the Coastal
Engineering Research Center is that most of the model testing involves coastal
port projects with substantial commercial navigation benefits. This type of
work continues to be given high priority in the budget process, and once the
issue of user fees/cost sharing is resolved it will be doubly important that
our solutions be economical and technically correct. I support the continued
emphasis on this type of work.

DISCUSSION

PROF. WIEGEL: I guess it gets into this confusing area of Congress and past administra-
tions having passed all kinds of laws which in sSome way may be conflicting, for example,
the pressure on states as far as coastal zone planning and management are concerned. In
California we've got several things going. In Monterey Bay, we're going to commit—in
fact, we're already committing—several hundred thousand dollars for next year, and it
will be ongoing for 4 years at an increasing rate. We will be looking at a whole bay—the
waves, currents, mixing processes, beaches—and how impacts of harbor entrances and so
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forth will affect these. The Federal government has mandated, through a whole series of
court actions, certain things which must be done. Now on the other hand, if we do them
how are they to be done? And what is the research portion?

In other words, I'm not talking about building a structure on Presque Isle but the
research portion. And if it's decided, which I think in many cases it has to be, the re-
search has to be done full scale. It has to be done at Presque Isle or somewhere similar
to it because we've done about as much as we can in laboratories and numerical models,
and we have to put these things on the beaches and test them out. Some place,
sometime, somebody has to do the full-scale testing. And I just wanted to ask if this is
compatible with the present statements made by Stockman's group?

MR. STEINBERG: A short answer would be "no," but let me address some of the
points you made. First, after a number of years in Washington, I no longer
think the Federal Government or, for that matter, any level of government
speaks with a single voice. We know that our view of what the Federal in-
volvement should be is different from that of the Department of Interior. The
Office of Management and Budget (OMB) has a big deficit, $200 billion a year,
to worry about. So it's too simple to take a signal from one agency or one
decree and apply that broadly.

On the other hand, in the budget process we try to focus it down, keep-
ing in mind, however, that we are anxious to support you as best we can. The
Repair, Evaluation, Maintenance and Rehabilitation (REMR) Program is a good
example of how you can't jump in and shock people with a big new program
suddenly. You try to come in and say, "I need these full-scale tests, and
I've got to get it done in 2 or 3 yrs; therefore, [ need $10 million just for
that the first year." The answer is going to be "no," right off the bat.
Cecil Goad worked really hard in getting the confidence of our OMB examiners
and the big benefits that the REMR program will pay. Also I know Bill Murden,
a decade ago, was working with the scientists here at WES. John Harrison and
several of his colleagues used to come up to present the benefits of the
research program. They built it up gradually over time and said we've got a
starting date and an ending date to this research, and we're going to have a
useful product at the end. That, too, seems to sell.

I want to pick up on what General Edgar said about getting the com-
mittees interested in it. The committees will act--will react rather, to mem-
bers' concerns and needs. They will not react very often. Occasionally we
can ask for favors to his requests or my requests. But if we can adapt this
to the members' needs, more specifically, those members on the appropriations
committees, we would have a head start on that. And when Ernie made his
comment a moment ago, that's what was going through my mind. Dr. Choromokos
makes his pitch each year. Does it have any effect on the outside? The best
we've been able to hope for, recently, is not to get a cut from the budget, as
opposed to additional members, unless the increase can be related to a
specific project of a specific mantle. And that's really the challenge.

We invited members of the committee down when CERC was at Fort Belvoir.
It was a 1ot more convenient then. Some have come down here to WES to look at
the models, and that needs to be a continuous process. We discussed that this
morning at the very fine briefing that Colonel Lee had for us.

DR. LE MEHAUTE: You have mentioned that there is more support for work
relating to harbors than for beach erosion, recreation, and so on. Harbor
activity was not a mandate of CERC when it was at Ft. Belvoir. Since CERC
moved here, the Wave Dynamics group where the harbor activity was done was
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incorporated within CERC, and in such a way that the activity of CERC has been
largely in the direction which seems to be appropriate for requesting more
funds. On the other hand, the mandate of CERC has not been changed in the
process. It would require an adaptation and modification of the mandate of
CERC to include harbor research and by so doing popularize the appropriation
of funds by changing a 1ittle bit the image of the research being done here.

DR. STEINBERG: Perhaps others would 1ike to comment on that. I think that's
a very astute comment, and I made the same observation, mentally, when I went
. through a number of the models on Monday this week. Doing the harbor work
' aiso provides a much broader arena of sources of funds. For example, the
‘ funds are coming from construction and operations and maintenance as well as
o from general investigations, and it's more consistent with the national prior-
< ities that we get them from OMB. I think your comment is correct, but others
should comment on that.

COL LEE: The comment I wish to make is that CERC is part of the Waterways
Experiment Station, an integral part organizationally. When we receive a mis-
sion that's within our asking R&D, then we do it with whatever organization or
people within WES is appropriate. So that I think it's perfectly all right--
proper--for CERC to be doing harbor work, if they're the best people to do it,
as opposed to maybe the Hydraulics Lab which might have done it sometime in
the past. I'11 give the chance to Dr. Whalin, if he wants to add to that.

DR. WHALIN: No, I don't think so. One of the great advantages of our reloca-
tion is certainly the compatibility with the other labs at WES. We have a

; number of projects ongoing with each of the other laboratories at WES, includ-
bt ing the Geotechnical Lab, and the Structures Lab. You're going to hear about
some of those this afternoon and tommorrow, too. And we interface, of course,

- with the Hydraulics Lab essentially in the Estuaries Division. The coastal
p harbors work is done at CERC, and the estuarine and riverine harbors work is
- done in the Hydraulics Lab. And then the Environmental Lab interfaces with
P all of us dealing with dredged material and any other environmental concerns.

We do have the opportunity here to form project teams with a total suite
of expertise that it would have been impossible to do at Ft. Belvoir. It's
N difficult to form project teams when you're a thousand miles away. We cer-
- tainly have the opportunity here, and we're taking advantage of the opportun-
. ity to really take a total team approach to the problems that we are con-
fronted with down here within the laboratories.

BG EDGAR: I wish to ask Colonel Lee and Dr. Whalin—in light of Dr. Le Mehaute's
observation (and I certainly agree with Bory, he's right on the mark)—the following
question. Given what our focus is at this meeting in trying to define, or perhaps
redefine, the charter of our organization, and in light of CERC's new location and its
integration into the WES community, couldn't we get some thoughts as to redirection in
the harbor area? That kind of thing would certainly seem to be appropriate. If you could
put together some mission line bullet type of thing for our discussion later on this
afternoon as we develop our thoughts here, that might certainly be reflected as well as
any other things that may evolve. Then we have something we can go the the Chief with
e and say, "Here's the way we see it; recommend you go," and that then gives him the
opportunity of saying "yes" or "no."

COL LEE: Yes, sir, we can have it ready.

PROF. WIEGEL: Let's get it in the record because this corporate memory of
mine is overlapping with that of Dean O'Brien who was on the original Beach
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Erosion Board (BEB) from the year one. It's my understanding that the reason
the original BEB was set up back in the early 1930's had to do with the
effects of harbor entrances and structures being placed, such as jetties, on
ol these beaches. It was actually the beach at Santa Barbara. It was a Federal
project and in the best public interest to build a breakwater. This inter-
rupted the littoral drift and caused severe erosion down coast. At that time,
the law was, "Well, that's just tough luck." This was the start of the BEB
which then grew after World War II, and all the military stepped into the
situation, but it did start from harbor entrances. And I agree with Bernie
and the General that I think it's long overdue to get back into the harbor
thing. To me, it is almost unbelievable that in this country, with all of our
ports, there's only one course on ports that's given in any university. And
that's the one up at the Massachusetts Institute of Technology. This is a
major activity in this country, and it's rather surprising to me that we do so
little when it has such a big and tremendous economic impact.
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COASTAL ENGINEERING RESPONSIBILITIES OF THE

HYDRAULICS AND HYDROLOGY DIVISION

ERB
Proceedings Mr. Vernon K. Hagen, Chief
AAAAAAAAAS Hydraulics and Hydrology Division
Foeeovevevy Directorate of Civil Works

Office, Chief of Engineers

Mr. John H. Lockhart, Jr., Civil Engineer
Hydraulics Design Branch
Directorate of Civil Works
Office, Chief of Engineers

ABSTRACT

Much of the responsibility for coastal design and technical guidance for the US
Army Corps of Engineers is located in the Hydraulics and Hydrology Division of the
Directorate of Civil Works. Coastal hydraulic design guidance is provided through the
issuance and updating of Engineer Regulations, Engineer Manuals, Engineer Technical
Letters, and Engineer Pamphlets. Coastal research and development is prioritized,
technically monitored, and provided technical guidance. Coastal design training courses
and workshops are initiated and/or approved. Reviews of studies, designs, and projects
are conducted; and consulting services are provided to ensure technical adequacy.

INTRODUCTION

The Hydraulics and Hydrology (H&H) Division functions under the direc-
tion of the Directorate of Civil Works and the Executive Office of the Chief
of Engineers (OCE)/Headquarters, US Army Corps of Engineers (HQUSACE). An
organization chart of the Division is shown in Figure 1. Our coastal respon-
sibilities are outlined in Office Memorandum 10-1-1 (1 Oct 84). The major
portion of these responsibilities resides in the Hydraulic Design Branch
under the supervision of Mr. Samuel B. Powell. Our coastal specialist is
Mr. John H. Lockhart. Some aspects of our coastal functions are shared with-
in the Division, since coastal work overlaps many other functional areas.

Mr. Bruce McCartney is involved with coastal navigation as the navigation spe-
cialist. Mr. Ming Tseng is involved with coastal math modeling and coastal
stage frequencies as part of his specialty, and Mr. Yung Kuo is involved in

getting the coastal sediment studies i1isted in the annual sedimentation
report.
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POLICY AND GUIDANCE

We, as a Division, formulate and issue technical policy and guidance for
the application of hydraulic, hydrologic, and coastal engineering and water
control management in the planning, design, construction and operation of
Civil Works and other assigned Federal programs. This is a critical element
of our responsibility. It is accomplished by issuing official Corps of
Engineers (Corps) publications in the form of Engineer Regulations (ER's),
Engineer Manuals (EM's), Engineer Technical Letters (ETL's), and Engineer
Pamphlets (EP's). As a brief explanation, ER's are directive in nature. They
identify requirements. EM's are explanatory in nature. They provide
technical guidance on how to accomplish requirements. ETL's are informative
in nature. They provide advance information related to design, engineering,
and construction. EP's contain information guidance or reference material of
a continuing nature, such as indexes to regulations.

The Hydraulic Design Branch was the first branch in the Division to
establish a publication plan. Its objective is to guide R&0 and funnel tech-
nology transfer into the OCE publications to ensure that the field offices are
provided modern up-to-date guidance. The Coastal Engineering Publication Plan
is listed in Table 1. As indicated in the Scheduled Revision or Publication
Date column, we will be busy for the next few years updating and modernizing
our technical guidance through the publication of 11 new or revised EM's.

REVIEW

The coastal engineering aspects of studies, criteria, investigations,
and projects are reviewed to ensure compliance with established policy and
guidance. Every engineer has the right to at least one independent review of
his design (preferably two). This practice has built the reputation of reli-
ability and quality of the Corps of Engineers. We attempt to preserve this
practice through our reviews of feasibility and design reports. Frequently we
- refer design reports to the Coastal Engineering Research Center (CERC) for a
& second independent review. We also usually confirm that the Board for Rivers
and Harbors (BERH) has provided CERC with copies of beach erosion control
feasibility reports for review at the same time we review them in H&H.
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TABLE 1
COASTAL ENGINEERING PUBLICATION PLAN

e Scheduled

N Revision or Actual

. Publication Point of Publication
Title of Publication Date Contact Author Date

ENGINEER REGULATIONS

o ER 1110-2-8151 8 Apr 81

= Monitoring Coastal
Projects

ER 1110-2-1406 30 Sep 82
- Coastal Field Data
- Collection
y ER 1110-2-1407 30 Jun 83
N Hydraulic Design for
03 Coastal Shore Protection
-~ (20 Jan 84 - Change 1)

ENGINEER MANUALS

. EM 1110-2-1607 2 Aug 65
- Tidal Hydraulics

EM 1110-2-2904 1985 Davidson Carver 30 Apr 65
Design of Breakwaters CERC CERC
and Jetties (CH 1-4)

= EM 1110-2-3300 1987 Camfield May 31 Mar 66
e Beach Erosion Control CERC CERC

N and Shore Protection

2 Studies (CH 1)

EM 1110-2-1614 Lockhart Lesnik 30 Apr 85
Design of Coastal OCE Contractor

o Revetments, Seawalls,

- and Bulkheads

EM 1110-2- 1986 Garcia Hemsley New
Coastal Project CERC CERC
Monitoring
- EM 1110-2- 1985 Camfield Thompson New
P Water Levels and Wave CERC CERC
) Heights for Coastal
- Design

(Continued)
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TABLE 1 (Continued)

Scheduled
Revision or Actual
Publication Point of Publication
Title of Publication Date Contact Author Date
EM 1110-2- 1987 Camfield New
Littoral Transport CERC CERC
Estimates for
Coastal Engineering
EM 1110-2- 1986 Camfield Hands New
Design of Beach Fills CERC CERC
EM 1110-2 1987 Camfield Clausner New
- Sand Bypassing Systems CERC CERC
. EM 1110-2- 1986 Camfield Pope New
* Design of Coastal CERC CERC
3 Groins and Nearshore
“ Structures
: EM 1110-2- 1987 Camfield Weishar New
> Coastal Inlet Hydraulics CERC CERC
and Sedimentation
% EM 1110-2- 1985 Tseng Bodine New
N Coastal Storm Surge 0CE SWD
Y Analysis

ENGINEER TECHNICAL LETTERS

ETL 1110-2-213 5 May 76
Vertical Wall Break-
waters--Wave
Transmission

= ETL 1110-2-233 30 Jun 78
.. Hydraulic Model Tests
of Toskane Armor Units

ETL 1110-2-242 2 Apr 79
Stability Coefficients

for Placed Stone

Jetties

= (Continued)
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TABLE 1 (Concluded)

Scheduled
Revision or Actual
Publication Point of Publication
Title of Publication Date Contact Author Date
i ETL 1110-2-273 21 Jun 82
o Design of Floating
- Breakwaters
ETL 1110-2-288 31 Aug 83
Floating Breakwater
- Prototype Test
- ETL 1110-2-291 17 oct 83
- Low-Crest Breakwater
Design
ETL 1110-2-292 29 Feb 84
1983 Coastal Engineering
Hydraulic Design
Conference
ETL 1110-2-293 15 Mar 84
Entrance Channel
Infill Rates
ETL 1110-2-305 16 Feb 84
Determining Sheltered
Water Wave Heights
TRAINING

We initiate and approve training programs containing coastal hydraulic
engineering information. Two coastal engineering courses are normaliy con-
ducted by CERC each year.

In addition, special courses, workshops, and design conferences are con-
ducted. Special courses focus on particular areas of design, such as jetties
and breakwaters. Design conferences are broad in nature, such as the 1983
Coastal Engineering Hydraulic Design Conference held in Jacksonville, Florida.
For the design conference, all the coastal Districts were canvassed for topics
of discussion and requested to present their problems. Representatives of
CERC provided state-of-the-art responses which were followed by a brief
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general discussion. Special courses, workshops, and design conferences are
well received by field personnel. The design conference format also provides
a means of identifying areas needing R&D efforts.

CONSULTING

The H&H Division provides or assists in obtaining coastal engineering
consulting services for other Headquarters offices, the BERH, Field Operating
Agencies, other government agencies, and foreign governments. We routinely
provide services to Corps agencies; however, our activities outside the Corps
in recent years have been limited to identifying individuals or Corps offices
with the needed skills.

TECHNICAL MANAGEMENT

Research and Development

We monitor and provide technical supervision over flood control, naviga-
tion, and coastal hydraulic research and development (R&D) at Corps laborato-
ries. The technical monitors participate in the annual R&D program reviews.
They are routinely informed of necessary changes in progress on individual
work units. The coastal technical monitor attends all the Coastal Engineering
Research Board meetings to ensure that the R&D program is meeting the
important needs. Technical monitors review the semiannual progress reports.
Through their familiarity with field needs and R&D capabilities they are able
to work closely with the laboratories to set priorities and direct R&D
efforts. Since we are also responsible for technical policy and guidance in
these areas, the technical monitors are able to direct R&0 products into OCE
policy and guidance as illustrated in the following sample of work unit
documentation (Figure 2).

Hydraulic and Hydrologic Studies

A wide variety of highly specialized hydraulic and hydrologic studies is
required for the planning, design, construction, and operation of Corps proj-
ects. Many of the studies are beyond the normal capabilities of the District
or Division staff. The unique nature and expert staff requirements of many
of these studies have led to the development of a number of specialized
hydraulic-hydrologic facilities within the Corps, such as CERC. These
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COASTAL STRUCTURE EVALUATION AND DESIGN

WAVE RUNUP AND OVERTOPPING
WORK UNIT NO. 31229

PROBLEM:

LACK OF KNOWLEDGE ABQOUT RUNUP AND OVERTOPPING BY NATURAL WAVE CONDITIONS
MAKES IT DIFFICULT TO OPTIMIZE THE DESIGN OF COASTAL STRUCTURES.

OBJECTIVES:

TO DEVELOP DESIGN CURVES, TABLES, AND COMPUTER PROGRAMS RELATING RUNUP
ELEVATIONS AND OVERTOPPING RATES TO THE CHARACTERISTICS OF THE WAVES AND
STRUCTURES.

MILESTONE:
(A) MP/ETL, STATE-OF-THE-ART OVERTOPPING RATES, MARCH 1985

(B) PROGRESS REPORT ON MONOCHROMATIC WAVE OVERTOPPING RATES FOR
SELECTED REVETMENT/SEAWALL COMBINATIONS, JUNE 1985

(C) MP/ETL BEACH RUNUP, JUNE 1985

(D) PROGRESS REPORT ON OVERTOPPING RATES FOR SELECTED REVETMENT/SEAWALL
COMBINATION, SPECTRAL WAVES, DECEMBER 1985

(E) PROGRESS REPORT/ETL ON OVERTOPPING RATES ON STEEP RIPRAP
REVETMENTS, SEPTEMBER 1986

(F) UPDATE INFORMATION FOR EM's, SPM, AND TRAINING COURSES

FIGURE 2. SAMPLE COASTAL R&D WORK UNIT SUMMARY

facilities are to receive preferential consideration when District or Division
studies are to be accomplished other than in-house. The H&H Division approves
all contracted H&H studies which exceed $50,000 in costs, except for physical
hydraulic model studies which must exceed $100,000. Studies of lesser scope
are approved by Divisions except New England and Pacific Ocean Divisions, for
which OCE acts as the Division. Monthly progress reports on each study are
provided to the sponsoring field office, with information copies to the H&H
Division. Through this procedure, we are able to better ensure the technical
competence of the studies, monitor their progress, and aid the field in
problem areas.
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Programs

The H&H Division acts as the proponent for the Coastal Field Data
Collection (CFDC) Program and the Monitoring of Completed Coastal Projects
(MCCP) Program. The CFDC Program has as its objective the systematic acqui-
sition of necessary long-term coastal data required for modern coastal studies
and designs. There are seven subitems in the program:

(1) Wave gaging.

(2) Wave information studies.

(3) Visual surf and nearshore current data.

(4) Beach, dune, and nearshore profile data.

(5) Hurricane surge data.

(6) Coastal imagery data directories.

(7) Coastal sediment surveys.

Only the first four are proposed for funding in fiscal year 1986

A selective and intensive monitoring of Civil Works coastal projects is
carried out under the MCCP Program. Projects that provide the maximum quan-

- tity and quality of applicable data addressing predominant coastal engineering
- problem areas are identified. Those that best address high-priority problems
are selected for monitoring and evaluation. The intensive data base is ana-
lyzed, and the prototype results are compared with the preconstruction predic-
tions to verify or upgrade existing design guidance, minimize operation and
maintenance cost, and assure project-formulated benefits.

We provide staff supervision and management of the programs. This gen-
erally involves preparing budget justifications, making fund allocations or
cuts, corresponding with the field and CERC, and providing guidance and gen-
eral direction to the programs. CERC provides technical and management sup-
port for the programs.

Committees

We also provide staff supervision and management of the Committee on
Tidal Hydraulics, the Committee on Channel Stabilization, and the Committee on
Water Quality. In the coastal area the Committee on Tidal Hydraulics main-

- tains a continuing evaluation of the tidal hydraulics state of the art, iden-
- tifies problem areas, recommends means to provide improved techniques, and

) disseminates pertinent information. The Committee also provides consulting
services on specific problems as may be requested by various elements of the
Corps.
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COASTAL ENGINEERING RESPONSIBILITIES OF THE

ERB ENGINEERING AND CONSTRUCTION DIRECTORATE
Proceedings Mr. Lloyd A. Duscha, Deputy Director
AAAAAAAAAS Directorate of Engineering and Construction
Foveeeevvy Office, Chief of Engineers

ABSTRACT

The Engineering and Construction Directorate is engaged in the formulation and
management of engineering and construction guidance for various types of coastal engi-
neering structures ranging from jetties and breakwaters to beach restoration. The Geo-
technical and Structures Branches of the Engineering Division and the Planning and
Engineering Support Branch of the Construction Division continue to support Corps of
Engineers (Corps) Divisions and Districts in new and innovative investigations, design,
and construction practices. Those efforts, in cooperation with the Civil Works
Directorate and Corps laboratories, are producing technically sound, cost effective,
environmentally acceptable projects in our coastal areas.

INTRODUCTION

The engineering responsibilities of the Engineering and Construction
Directorate for coastal projects include providing technical management and
review; providing consulting services to Field Operating Activities; formu-
lating technical guidance; managing and overseeing research and development in
new, innovative concepts; and developing technical training programs. These
activities are pursued during all phases of project development ranging from
initial feasibility studies through advance design and construction.
Engineering responsibilities are resident in the Structures and the
Geotechnical Branches of the Engineering Division, which coordinate with the
Hydrology and Hydraulics Division of the Civil Works Directorate where
technical overlap exists. Construction responsibilities of the Directorate
reside in the Construction Division and are similar to those performed for
other noncoastal Corps of Engineers (Corps) projects, i.e., construction man-
agement, contract administration, and monitoring quality assurance and quality
control activities. The Directorate is also responsible for project safety.
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STRUCTURES BRANCH

The Structures Branch of the Engineering and Construction Directorate
has the technical management responsibility for design of coastal structures.
Their primary interest has been with seawalls, hurricane protective walls,
bulkheads, concrete portions of breakwaters and jetties, and construction and
repair of lighthouses. Admittedly, we don't get called to build many 1ight-
houses nowadays, but we recently restored one at Bandon, Oregon, and we per-
formed the design for the protective works at the historically significant
lighthouse at Cape Hatteras, North Carolina.

This branch is presently revising the Wall Design Manual which contains
the criteria for design of hurricane protection walls. It is expected to be
released to the field offices in 1986.

Rubble-Mound Breakwaters

With the very tight federal budget and the expected requirement that a
greater share of projects will require local funding participation, there is
é an increasing need to use innovative design for greater economy. The tradi-

- tional rubble-mound breakwater designed with conservative sideslopes is a very
expensive structure. With the exception of the Pacific Northwest, large jetty
. stone (25-ton) is increasingly difficult to find within an economic hauling
distance to a project. However, concrete armor units can be cast anywhere,
and they are much more efficient than natural stone. The most widely used
armor unit is the dolos. It is shaped somewhat 1ike a ship's anchor. Dolosse
have been used at Humboldt Bay and Crescent City, California; Manasquan, New
Jersey; Cleveland Harbor, Ohio; and at several projects in Hawaii. We expect
to use them at Oregon Inlet, North Carolina. At every project using dolosse
the question always arises whether to reinforce the units or not. For
example, at Oregon Inlet, it would cost an additional $11 million just to add
reinforcing. Another probiem is that no one knows the forces actually imposed
upon dolosse. Consequently, there are no mathematical or physical models
which can be used to design more structurally efficient units. To investigate
and mitigate this problem, we are presently in the early stages of a $2
million research program at Crescent City in which we are instrumenting 42-ton
dolosse in order to secure data which can verify our experimental models. We
believe this research effort will provide better criteria for future designs
< of concrete units.
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Floating Breakwaters

Another substitute for the rubble-mound breakwater is the floating
breakwater. We have recently completed a $2.1 million prototype test program
in Puget Sound that tested two concrete floats and one pole-tire breakwater
structure. The tests were very successful, and we have already saved two-
thirds of the cost of the test program through better designs at other proj-
ects in the Puget Sound area. Although substantial savings are predicted,
there appears to be a natural reluctance to accept something not having the
appearance of mass.

Concrete Sheet-Pile Breakwaters

Another innovative breakwater has been designed for use at Fisherman's
Wharf in San Francisco. This project is composed of a ring of concrete sheet
piles with gaps to allow for circulation of water into the sheltered area.

The design is quite challenging, as the project is located in a strong seismic
area, in water depths of 60 ft or more, and will be driven in very deep ac-
cumulations of soft bay mud. The economics provided by innovative design are
demonstrated by a somewhat similar design in much shallower water recently
completed at Bodega Bay, California. The local authority has decided to fund
and build the project themselves using the Corps design.

Because of the large quantities of concrete that the Corps uses in
coastal projects, we have been testing sample sections of various types of
concrete beams, including prestressed units, at our exposure test site at
Treat Island, Maine. The samples are subjected to alternating periods of sub-
mergence and surface exposure twice a day. Periodically, sample beams are re-
turned to the Concrete Laboratory at the US Army Engineer Waterways Experiment
Station to be analyzed. These data have been shared with the American
Concrete Institute (ACI). The Corps is represented in the ACI by some of our
employees who are members of the ACI subcommittee which is involved with con-
crete exposure technology.

GEOTECHNICAL BRANCH

The Geotechnical Branch has the oversight responsibilities for those
management areas described in my introduction as they relate to geology and
soils and materials engineering. This branch maintains a relatively close
association with current coastal projects through strong professional ties
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with the geotechnical community in Division and District offices, and by
assigning a member of the branch staff to oversee all geotechnical areas re-
garding coastal engineering ranging from review of current projects and re-
search and development activities to training development for geologists and
geoengineers.

Engineering activities performed by the Districts on coastal projects
include foundation studies; investigation of material sources for beach sand
replenishment and stone jetty construction; investigation of existing struc-
tures requiring the use of drill rigs; and performing geomorphological studies
on large, regionally oriented projects where the interaction between long-term
coastal processes and project performance is necessary to accomplish cost
effective, environmentally suitable designs.

Coast of California Storm and Tidal Wave Study

Several projects located on both coasts serve to illustrate the increas-
ing need for geotechnical input to coastal engineering projects, and the
District/Division response to those needs. The Coast of California Storm and
Tidal Wave Study is such a project. This project stretches from the Mexican
border to the Oregon state line and is divided into a number of major study
units. It was recognized by the geotechnical representatives in the South
Pacific Division that the geological complexities of the various studies made
it imperative that a systematic evaluation of the geologic factors at work in
the coastal zones be made of each study section. The first study to effec-
tively characterize the geological environment of the southern California
coast is titled "Geomorphology Framework Report--Dana Point to the Mexican
Border." This study was completed in 1984, and it provides basic data about
the coastal physiography, the physical properties and erosional rates of sedi-
ments supplying the coastal zone, and the nature of the longshore transport
mechanisms moving those sediments. A1l these data, provided early in the
overall study, will be used as guidance by planning and technical personnel in
executing and completing subsequent project tasks. Because of the apparent
success of this study in Southern California, each of the major study units
along the California coast will contain a geomorphology framework study.
Atlantic Coast of New Jersey-Sea Bright to Sandy Hook Project

Another coastal project where a significant geotechnical input is re-
quired s the Atlantic Coast of New Jersey-Sea Bright to Sandy Hook Project.
This project is primarily oriented toward hurricane protection and beach
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restoration of the affected areas. This portion of the Atlantic coast has had
a long history of beach deterioration and ineffective coastal protection
structures. As one of the major factors creating the coastal problems in this
area, the geological processes currently at work are poorly understood, both
in short- and long-term modes. Like the geological study requirements of the
coast of California study, the New Jersey coast needs to be systematically
characterized in geotechnical terms. These needs require addressing early in
the study, and to accomplish this, the District performing the study has been
requested to expand its geotechnical studies to include a regional framework
geomorphological study of the project area.
Oregon Inlet, North Carolina, Jetty Project

Although geomorphology oriented studies are relatively new requirements
for Corps coastal engineering projects, there remains a strong need for evalu-
ating and upgrading traditional current geotechnical investigation procedures
in our Districts. The Oregon Inlet, North Carolina, jetty project is a case
in point. Where past procedures for investigating jetty foundation conditions
in the surf zone were minimal to nonexistent or relied on extrapolating geo-
logic information from the beach seaward, the implied existence of a low
strength bearing zone in the foundation required the District to eventually
perform at Division direction, subsurface explorations in the surf zone along
the jetty alignment. This study was made at considerable cost. The net re-
sult of this was the need to drastically change the jetty structural design
during the middesign engineering phase in order to make the structure stable,
delaying the project significantly. The message here is that the entire in-
vestigation for design purposes must be total and complete, and the managers
and review authorities must be constantly alert to possible engineering defi-
ciencies on our projects, whether geotechnical or some other discipline.

SUMMARY

The Engineering and Construction Directorate continues to play a strong
and leading role in the design and construction of coastal projects. This
Directorate, working in harmony with the Hydrology and Hydraulics Division of
the Civil Works Directorate, will continue to develop the design and construc-
tion guidance needed for innovative, economical, and safe structures using the
findings of research and development. }
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DISCUSSION

PROF. WIEGEL: I know we're trying to keep on schedule, but there are problems
with the materials and concrete you mentioned such as whether to reinforce or
not to reinforce, and there are some new things being put into the concrete to
decrease the porosity which is apparently a much better concrete. But there's
a whole new class--or new to civil engineers, not new to others--called com-
posite materials. And of course, concrete is a composite material, but I'm
thinking of the other ones used by the aerospace people. Somehow, it seems to
me that we in civil engineering are just not up to the mechanical engineers in
looking at materials as an integral part of our teaching process. When the
engineers come out and you people hire them, they haven't anywhere near an
adequate background in materials.

And this worries me basically about the whole way that you're set up
here for research and we're set up in universities for research. ['m not
pointing the finger at anybody. We all have the same problem involving hy-
draulic foundations and concrete. No project is like that. A project has a
foundation. You have to worry about the geology; you have to worry about the
materials; you have to worry about the constructability; you have to worry
about the maintenance. And I'm just wondering whether or not we should be
restructuring in engineering as a whole--and especially in civil engineering--
how we set up to do our research and our planning.

MR. DUSCHA: Well, I think that's a good point. I think if you look at the
engineering process or engineering education, everybody gets a little bit of
this and little bit of that. But we never try to put together how this
develops a product. This is probably something that's missing. And so I
think what this tends to do then is to have everybody cast in his own mold,
looking at his own thing, perhaps, and forgetting about what may affect that
thing. I think we could develop better synergism from here than we have.

COL HANSON: I am Wayne Hanson, Wilmington District Engineer, and Oregon Inlet
is my responsibility. As far as your comment about the floating breakwater is
concerned, I think there is opportunity in Oregon Inlet if we could build a
full-scale model or full-scale concrete barge for our sloping float
breakwater. One of the allegations about Oregon Inlet is that the sloping
float breakwater won't work.

That same technology is also used to protect beaches during or after
amphibious landings. That's the reason the Navy got involved in it. I know
that CERC is looking for military work, and that might be an opportunity.

BG EDGAR: Wayne, that's a very good point, and I think we need to pursue that
further in the discussion later this afternoon.
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COASTAL ENGINEERING RESPONSIBILITIES OF THE

OPERATIONS AND READINESS DIVISION

ERB
Mr. Cecil G. Goad, Chief
Operations and Readiness Division
Procesdings Directorate of Civil Works
Fooooooee g Office, Chief of Engineers
swbmduddubadued
ABSTRACT

The major coastal engineering activities of the Operations and Readiness Division
involve breakwater repairs, entrance channet dredging, limited beach nourishment asso-
ciated with adverse navigation project impacts, flood fights, rehabilitation of Federally
authorized and constructed beach erosion control and hurricane projects, as well as some
regulatory functions pertaining to work in navigable waters or discharge of material in a
United States water. To accomplish vast and expanding responsibilities in these areas,
several research projects are under way to help control costs while enhancing project
benefits and extending the life of the projects.

OPERATIONAL ACTIVITIES IN PROJECT OPERATIONS AND MAINTENANCE

Coastal engineering is involved in several major aspects of Project
Operations and Maintenance (0&M): breakwater repair, entrance channel dredg-
ing, and limited beach nourishment associated with adverse navigation project
impacts. Additionally, a minor amount of sand bypassing, as a least costly
channel maintenance alternative, is accomplished under Project O&M.

Dredging

Dredging activities, exclusive of building and maintaining disposal
areas, require more than 30 percent of Project 0&M resources and, therefore,
generate considerable interest from the Administration as well as industry.

We can normally anticipate dredging an average of 250 million cubic yard at an
average annual cost of $400 million.

As the largest portion of our dredging is accomplished along the coastal
region and there are no good statistics on the subject, there is much concern
as to the best means of keeping bar/entrance channels clean as well as the
best means of disposing of vast quantities of dredged material. The current
policy regarding dredged material disposal is predicated on cost effective-
ness. As this policy relates to beach nourishment, an area of your concern,
disposing of dredged material may be an indirect way to nourish beaches if
cost effective; or it may be a direct way to nourish the beach if local
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interests agree to pay for any incremental costs for disposal on their land.
Sand Bypass Systems

There have been at least four sand bypass systems employed in the past
to keep entrance channels clean and simultaneously dispose of material on
shore: Palm Beach Harbor, Florida; Rudee Inlet at Virginia Beach, Virginia;
Santa Cruz Harbor, California; and at several sites in Michigan where a por-
table, trailer-mounted system was tested. A1l proved to be costly and less
effective than other means of dredging and disposal. Only the system used at
Paim Beach Harbor is still in use at 100 percent local cost by Palm Beach
County. It is used to replenish sand during the winter season. The Michigan
trailer-mounted system may be used soon at Duluth Harbor to redistribute fill
at the disposal site.

Today the South Pacific Division is constructing an experimental sand
bypass system at Oceanside Harbor, California. World War II construction of
harbor-associated features at Camp Pendleton and the subsequent completion of
the City of Oceanside's Small Craft Harbor resulted in continuing, large an-
nual maintenance dredging requirements in the combined entrance channel. At
the same time the downcoast recreational beaches of Oceanside have been re-
peatedly eroded, and it is widely held that the harbor construction is at
least partially responsible. Congress in 1982, therefore, authorized an ex-
perimental sand bypassing system which would have the dual purpose of reducing
channel maintenance and of providing sand to nourish downcoast beaches. The
total project envisions the installation of ten jet pumps at the south jetty,
two additional jet pumps and three fluidizers at the seaward end of the north
breakwater, and a single jet pump located in the north fillet area. These
will be supported by a mobile pumping unit mounted on a jackup barge, a
booster pump station on shore, and a 10,800-ft-long discharge 1ine extending
along the beach from the south jetty. As each phase of design and construc-
tion is finished, performance and cost effectiveness will be evaluated prior
to proceeding to the next phase. Construction should be completed by mid-1986
with initial operation now scheduled for July 1986.

The project at Oregon Inlet, Manteo (Shallowbag Bay), North Carolina, if
ever constructed, authorizes sand transfer to downdrift beaches. An economi-
cal means of accomplishing this purpose will be studied.

Breakwaters
Breakwaters represent a large investment for the Corps in numbers of
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* projects and resources spent or to be spent. There are 634 major breakwaters
at 334 major navigation projects for which the Corps is responsible. To
replace these breakwaters using present-day stone technology would require an
investment of $5 billion, so you can appreciate our interest in maintaining
these structures to obtain prolonged, maximum benefits.

Of these major breakwaters, 76 percent are stone; 17 percent are timber
N crib (predominantly in the Great Lakes region); and the remaining, in
o descending order of magnitude, are steel sheet-pile cell, concrete caisson,
concrete armor, wood pile wall, steel sheet-pile wall, steel sheet-pile bin,
concrete wall, sand, floating, concrete crib, and concrete gravity.
- We are especially concerned about our breakwater projects. This year we
initiated a $39 million major rehabilitation program at three Great Lakes har-
bors (Duluth-Superior, Milwaukee, and Cleveland), and we have many more re-
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> quests for rehabilitation of breakwater projects.

We are involved with dolosse. This type of breakwater armor structure
y is exceedingly effective, but the dolosse have historically sustained rapid
ﬁ breakage. Only recently has the state of the art improved to allow us to con-
- duct a prototype stress measurement study now scheduled to be accomplished at
Crescent City Harbor, California.

Measurements will be taken at prototypes to provide boundary conditions
and verify finite element structural models of dolosse. Results from these
measurements and modeling will be used to develop structural design criteria
for dolosse, thus reducing breakage rates, lengthening time intervals between
' major maintenance, and, hopefully, saving millions of dollars in future main-
; tenance costs of breakwater projects using dolosse.

. Mitigation of Shore Damages

When Corps-constructed project features contribute to shore damages, we
have general authorization to investigate cost-effective means of mitigating
such damages under Section 111 of PL 90-483. This generally involves consid-
eration of renourishing the shore, but sometimes we construct groins. The
North Central Division (NCD), with the largest active mitigation program, had
used the trailer-mounted sand bypass system for this work, but as with other
Corps elements, NCD found it to be more economical to truck-haul on-land
borrow. New navigation projects, however, are formulated giving full consid-
eration to any adverse impacts that might be caused by beach erosion and aliow
mitigation costs to repair such erosion to be included in project construction
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and maintenance. One question we must answer regarding mitigation projects
revolves around the potential imposition of user fees. Some mitigation is
mandatory; some is voluntary. Will navigation users agree to pay these costs,
especially in view of the fact that some older projects do not carry this
burden?
Beach Nourishment

Beach nourishment as a project purpose is only part of the authorizing
legislation for four projects the Corps operates and maintains: Waikiki,
Hawaii; New Buffalo, Michigan; and Oceanside and Santa Cruz Harbors, Cali-

fornia. As mentioned earlier, disposal of dredged material at other locations
may be accomplished if it is the cost-effective means or a local sponsor
agrees to pay any added incremental cost of disposing material on a particular
beach. This year the Jacksonville District has employed both reasons for dis-
posing on beach land: cost effective at Ponce de Leon Inlet, Baker's Haulover
Inlet, and Palm Beach Harbor. Jacksonville District also had a situation
where, in a way, both reasons applied. At Jacksonville Harbor, dredged mate-
rial is normally disposed on land, but Duval County agreed to pay the added
incremental cost of disposing of material half a mile from the intended dis-
posal site. Using beaches for disposal sites will be included in two planned
dredging contracts on the Gulf Coast side of Florida.

Here too we must ask questions in view of the potential imposition of
user fees: Should the Corps change its policy of requiring incremental, non-
Federal financing to place dredged material from a navigation project on a
beach when there is another less costly disposal alternative? Should bypass
systems be used to maintain harbors even at increased costs when navigation
projects have been determined to cause increased erosion?

Research Efforts

We must be responsive to managing an increasingly old infrastructure
within limited resources. To do this for coastal engineering projects, we
have supported two major research and development efforts: Monitoring of
Completed Coastal Projects and Repair, Evaluation, Maintenance, and
Rehabilitation (REMR).

0&M sponsored research efforts began in fiscal year 1978 to monitor
Civil Works coastal projects to acquire information to improve project
performance, design guidance, construction methods, and O&M techniques.
Structural, topographic, and hydrodynamic responses and comparisons of
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projects are analyzed to validate preconstruction predictions, verifying or
upgrading existing design guidance; to minimize 0&M costs; and to assure
project formulated benefits. This national project monitors, evaluates, and
documents the performance of selected projects to solve or mitigate major
coastal problems. Mr. Vernon Hagen, Chief, Hydraulics and Hydrology Division,
will be reporting to you in more detail the results of our efforts to date.

The REMR program is a 6-year, $35 million research program which is row
in its second year. The overall objective of the program is to identify anc
develop effective and affordable technology to maintain and, where possible,
extend the service life of existing Corps Civil Works projects. Fifty-two
work units are currently being conducted under five primary research program
areas: concrete and steel structures, geotechnical, hydraulics, coastal, and
electrical and mechanical. The capability to continue to use existing struc-
tures safely well beyond their original 1ife expectancy with a minimum expen-
diture of resources will be the most significant direct benefit from this re-
search program. Even for major rehabilitation projects, costs are usually
orders of magnitude less than the replacement cost of the structure. This
will result in savings for the government and for users of the structures if
increased user fees are implemented. Additional savings should accrue from
using proven REMR techniques in the field rather than using untested or inap-
propriate approaches.

PERSPECTIVE ON EMERGENCY COASTAL ACTIVITIES

Authority
The Corps authority for emergency flood and coastal protection is Public

Law 84-99. Although normally applied to emergency activities for riverine
flooding scenarios, there are some applications of this authority to coastal
storm emergencies. Historically, we have pursued advance measures, flood
fight, and rehabilitation activities in coastal areas as dictated by the pre-
vailing circumstances.

Advance Measures

Advance measures are those temporary emergency construction activities
which can be effected prior to an imminent flood event as predicted by a fore-
cast by National Weather Service or other reliable source. We have used this
authority extensively in coastal areas around the Great Lakes in the past and
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are involved in a similar situation this year as Lakes Erie, Huron, and
St. Clair are rising to near record levels. Typically we have constructed
rock cribs or similar temporary seawall or revetment structures to help
prevent coastal flooding and erosion in these areas. For instances such as
these, there is a need for coastal engineers to develop innovative and
effective techniques for expedient coastal protection.
Flood Fight

The Corps emergency authority under PL 84-99 provides District Com-
manders with authority to flood fight to the degree feasible where severe
coastal storms are threatening 1ife and property in highly developed areas.
Flood fight opportunities are usually very restricted, however, due to the
adverse working conditions and impracticality of rapid, expedient construction
along a large reach of coastline with 1ittle advance warning. Where practi-
cal, these activities can include adding rock protection to protect seawalls
or other structures, building temporary sandbag "dunes," or similar temporary
actions.
Rehabilitation Works

The law specifically 1imits rehabilitation work to Federally authorized
and constructed beach erosion control and hurricane protection projects. Re-
habilitation of these Federal shore protection works is limited to those nec-
essary to reduce the immediate threat to life and property or for restoration
to "prestorm" conditions, whichever is less. The storm damage must be sup-
ported by adequate "prestorm” condition information. Our major area of con-

cern here is the problem of expediting our emergency response in the rehabil-
itation of eligible shore protection/hurricane projects. Structural damages
can be easily surveyed and clearly qualify for rehabilitation under PL 34-99.
However, beach losses present a much more complex problem. In order to
determine the costs of beach restoration work, the District Commander must
first determine which losses can be attributed to the storm and which are
attributable to normal erosive processes. Only those damages caused by storm
can be restored by using emergency funds. In those cases where periodic beach
nourishment is already scheduled under the authority but emergency work is
required, an immediate technical evaluation is made to determine the minimum
beach section required to ensure project viability until the scheduled nour-
ishment can be performed. The challienge in the area of coastal emergencies is
to develop an expedient survey technique to effect pre-storm survey of coastal
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beach conditions at a minimum cost but with a degree of accuracy that allows
the Federal funding determination to be made quickly and with acceptable risk.

REGULATORY PROGRAM IN COASTAL AREAS

Authority
The Corps regulatory authorities under Section 10 of the Rivers and Har-

bors Act of 1899 and Section 404 of the Clean Water Act have caused the Corps
to evaluate projects which impact coastal areas. Any structure or work in a
navigable water or discharge of dredged or fill material in a water of the
United States requires a Corps permit. Our procedures require the balancing
of many factors in determining if a project would be contrary to the public
interest. As part of this review, we apply state-of-the-art knowledge of
coastal engineering to appropriate projects. This review is normally carried
out within the District regulatory branch which is staffed with both profes-
sional scientists and engineers. When regulatory expertise is insufficient,
regulatory personnel coordinate with the Engineering Division's coastal
experts. We have no specific regulatory policy directly related to coastal
development as, for example, we have for wetland development.

Permit Process

Within the framework of our regulatory authorities we strive to minimize
duplication with state and local regulatory programs. Wherever possible we
develop joint procedures to speed the processing of permit applications. In
addition we issue regional general permits to cover activities which are minor
and which cause no cumulative adverse impacts. These regional general per-
mits, are shaped wherever possible, around existing state or local regulatory
programs. We have no regulatory authority in upland areas and support the
primacy of state and local governments in land use control. _

In those states which have an approved coastal zone management program,
the responsible state agency must make a determination of whether the proposed
project is or is not consistent with the approved coastal zone management
plan. If the state determination is that the project is not consistent with
their approval plan, the Corps permit is denied without prejudice to the ap-
plicant. This means that, if the applicant can resolve the state's concern,
he may request his application be reopened and reevaluated.

The Corps could choose to develop regulatory criteria through the normal
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rule-making process to develop definitive guidance on beach erosion and other
coastal engineering control works. Such criteria would naturally be limited
only to those areas under our regulatory jurisdiction. We have not chosen to
attempt to develop such criteria.

CONCLUSION

Our efforts in operating and maintaining coastal projects are vast and
becoming more extensive as project structures age and our areas of respon-
sibility increase. We are, therefore, making investments under the 0&M pro-
gram in several research efforts to help control costs while enhancing project
benefits and extending the 1ife of the project. We need research, good tech-
nical advice, and enlightened management techniques to manage the Corps' 0&M
program. We believe that CERB can help us through its expertise.

DISCUSSION

PROF. WIEGEL: I think this ties in with an earlier presentation on the budget about the
regulatory permit authority. How much thought is given on the portions of the research
programs in order to build up the capability of being able to grant permit authority based
upon continually better technical input?

MR. GOAD: A great deal of thought has been given to some of the aspects of
the regulatory program, such as a determination of jurisdiction and a defini-
tion of wetland. A great deal of agony and thought are going into some accu-
mulative impacts of some of the things involved in the program 1ike bottom-
land hardwood conversions and those types of things.

Generally, though, the direction in which the regulatory program is
going, is leverage on the activities by others: issue general permits to the
extent you can; regulate on the side of leased regulation wherever you can;
protect the environment without stifling development to the extent you can;
and make it more efficient rather than building it bigger.

Our Branch Chief is great at that. That thing costs $51 million a year,
and he won't let us put any more than that in it because he thinks we can do
the job more efficiently that way. That's kind of tiptoeing around it. The
permit doesn't work the structures, but we do; and we can do research on pro-
totypes of things.
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ABSTRACT

The functions of the Office of Policy relating to Corps of Engineers coastal
engineering activities are presented in brief fashion. Also discussed is the coordination
of efforts among this agency and other governmental agencies.

INTRODUCTION

I am Donald Duncan, and I appreciate the opportunity to brief you on our
responsibilities in the Office of Policy relating to the Corps of Engineers'
(Corps') coastal engineering program. The Office of Policy performs four
functions of interest to you which I will explain briefly.

RESEARCH COORDINATION

Our Research and Interagency Coordination Group carries out several
research and development activities. It performs the user representative
function for the Civil Works Directorate. The user representative in each
directorate is responsible for developing user requirements for research and
development and assigning priorities for research effort. The users we repre-
sent, for all practical purposes, are the Corps field offices--the Divisions
and Districts who experience practical problems and use research and develop-
ment (R&D) products that are intended to respond to those problems. Our user
representative duties also include coordinating the activities of the direc-
torate's technical monitors--who, for the coastal engineering research area,
are John H. Lockhart in the Hydraulics and Hydrology Division and John Housley
in the Planning Division--and keeping track of the process of technology
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& transfer of R&D products from labs to users. All of us in the Office of

, Policy act as eyes and ears for the Civil Works Directorate, in our various
contacts with field people, to help us initiate steps to improve the effec-
tiveness of the Corps' R&D program to respond to user needs. This personal
contact supplements the more formal attendance at R&D program review meetings
and sampling of R&D products to achieve the same purpose.

‘ The user representative function includes participation in administering
/ the Civil Works R&D research needs system. This system is the primary--and
most formal--mechanism for conveying field perceptions of research needs to
research-performing elements. It is supplemented, of course, by contacts
among field personnel, technical monitors, and lab personnel, which we
encourage. Mission problem statements, which describe research needs, form
one of the most important bases for formulating R&D work units and keeping
track--in a rough way--of how successfully field R&D needs are being met.

- You may have noted that the Research and Interagency Coordination Group
. is specifically charged with the duty of analyzing future trends in the Civil
Works Program to help establish priorities in the R&D program. This is, of
course, a recognition of the lead-time problem in research and helps us an-
ticipate problems rather than succumb to them.

Along with other division chiefs in the Civil Works Directorate and the
deputy director of Engineering and Construction, I am a member of the Civil
Works Research and Development Committee. BG Edgar chairs the committee, and
I serve as its executive secretary. You probably already realize that the
coomittee is the forum for hammering out policy and funding decisions on the
= Civil Works R&D program for recommendation to the Director.

d I expect that this outline of the Office of Policy part of the Civil
Works R&D process affecting coastal engineering may leave you somewhat uncer-
s tain about the entire process. I understand that Dr. Choromokos' presentation
¥ will include an overview that will help you understand the entire R&D process,
of which our contribution is only a part. I will now turn to the other three
functions we perform that relate to coastal engineering.
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POLICY DEVELOPMENT
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In the Civil Works Directorate we have established a formal policy de-
velopment process for identifying, studying, and making recommendations on
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policy issues that are within the discretion of the Chief of Engineers or the
Director of Civil Works to decide. These issues cover a variety of topics,
including coastal engineering matters. They may arise from any source but are
only put on the agenda, for processing, with the concurrence of the Director.
Recent examples that may be of interest to you are a review of cost sharing
for disposal of suitable dredged material on beaches and a review of basic
beach erosion control authority with respect to improvement versus
restoration.

POLICY ANALYSIS AND REVIEW

One element of the Office of Policy has, as its main item of business,
the review of feasibility reports and other project documents on proposed or
authorized projects. These are submitted to us by other elements in the
Office of the Chief of Engineers (OCE) to analyze the relationship of
recommendations to existing policy and legislation. A variety of coastal
projects appears among them. Another item of business is dissemination of
interpretive guidance on policy matters. One Engineer Regulation in this
category relates to Federal participation in shore, hurricane, tidal, and 1lake
flood protection.

LEGISLATIVE COORDINATION

The final function I will discuss is legislative coordination. Where
changes in legislation affecting the Corps or its civil works program--includ-
ing general beach erosion control or related coastal legislation--are proposed
by the Corps, the Administration, or Congressional interests, we serve as the
conduit for working-level OCE-Congressional coordination of the matters. For
example, one feature of the Administration's comprehensive set of cost-sharing
policies submitted to Congress this session by the Secretary of the Army is to
change cost sharing for beach erosion projects. The legislative proposal is
to allocate the costs of such projects to standard purposes, such as recre-
ation and flood or storm damage reduction, and have them shared by non-Federal
interests at 50 percent and 35 percent, respectively. Costs assigned to
benefits to privately owned shores or to prevention of land losses would be
borne entirely by non-Federal interests. Handling preparation of testimony,

.
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informational requests from Congress, and other inquiries about this and other
items, is one of our most substantial activities.

DISCUSSION

PROF. WIEGEL: I'm now thinking of a board meeting that we had many years ago in the
New York area. We visited the beach nourishment project there along that portion of
Long Island. We also drove through areas that looked almost like they had been bombed
out. One of the things that struck us was that here was a beach nourishment project in
an urban area, and one of its main purposes was recreation. Sociologically speaking,
however, it was able to get the kids off these streets and into recreation as an alterna-
tive. Has this been looked into? It seems to me your policy area is the appropriate place
that something like this would be pointed out.

Again I emphasize that there are many different acts that Congress has passed
relative to urban types of funding and so forth. Do you consider this sort of thing? In
other words, even though it is recreation it is serving a very fundamental sociological
purpose to try to get these pressures off these very poor areas.

MR. DUNCAN: We have considered that, and we will continue to do so. The
roadblock that we've experienced to date, in addition to the budgetary prob-
lems that the Nation faces right now, is that OMB and the Administration don't
look to the water resources program to produce recreation on its own. They
acknowledge the opportunity created by the development of water resources
projects for recreation, and we're encouraged to take that opportunity. But
where it's recreation pure and simple, the answer we get is other Federal
agencies that have the responsibility are taking that initiative. That
doesn't preclude our going back time after time with just the type of example
you've raised. We will continue to do that.

BG EDGAR: DOon, I think I might add a thought to that. In addressing various
projects that have the recreational benefits you've just described, Bob, and
given the Administration’'s view on the priority of recreation as a project
purpose, the philosophy of "case by case" has always been used in presenting a
project for review. Even though the philosophy may be that recreation is Tow
priority and we don't have money, if there are compelling reasons, the
opportunity is there to put it forward for consideration. That doesn‘t mean
that it would be approved, but it would certainly be considered. The answey
may be, "No, we don't have the money"; but then again the answer might be an
exception to a certain policy. It's not completely closed out, but the odds
are very slim that something that is totally recreation oriented is going to
go if its water resources are relegated to the Corps of Engineers.
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OVERVIEW OF NATIONAL DREDGING PROGRAM

ERB

Mr. William R. Murden, Chief
Proceedings Dredging Division

Water Resources Support Center
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ABSTRACT

The US Army Corps of Engineers has been involved in dredging from its incep~
tion. Over the years, dredging technology as well as techniques for disposal of dredged
material has undergone numerous changes. Discussed in this report are some of these
changes in addition to the shared responsibilities of dredging work.

INTRODUCTION

I am here today to present an overview of the National Dredging Program.
One of the earliest and most fundamental missions of the US Army Corps of En-
gineers (Corps) was the responsibility for navigation maintenance--opening up
rivers and keeping them clear of snags and debris so that navigation commerce
could progress uninterrupted. This role quickly expanded to include channel
improvement as well as a maintenance program requiring dredging. Today, about
40 percent of the Corps' Operations and Management budget is allocated to
dredging, specifically navigation-related improvements and maintenance of our
25,000 miles of navigable waterways and over 400 ports.

Dredges and dredging techniques have undergone a technological revolu-
tion during the last decade or so. Some of the developments include automated
dredging systems, unmanned engine rooms, and automated production equipment.
Many of these improvements were the result of large-scale port deepening pro-
jects around the world and, to some degree, environmental requirements.

TYPES OF DREDGES

Today there are two basic types of dredging equipment--mechanical and
hydraulic. The determination of which type to use depends on the material to
be dredged, the site and its accessibility, the disposal method, and the wave
and weather conditions.

Mechanical dredges include bucket, grab, dipper, backhoe, and scraper.
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They have the advantage of being able to operate near docks, bulkheads, piers,
and other structures. The high material-to-water ratio of mechanical dredges
is an important factor when hauling dredged material over long distances or
placing it into diked containment areas. Grab or clamshell dredges also have
the advantage of a relatively unlimited dredging depth. ODipper and bucket
dredges are usually most efficient in the removal of compact material such as
fine-grained sand, clay, and some forms of rock.

Hydraulic dredges, which include cutterheads, dustpans, sidecasters, and
hoppers, use involute centrifugal pumps to remove material from the waterways.
The material mixes with water to form a slurry, which is then pumped through a
pipeline to a disposal area or, in the case of hopper and sidecaster dredges,
unloaded into open water sites. The shearing action of the cutterheads makes
them best suited for the removal of large volumes of consolidated material.

Dustpan dredges, which were invented by the Corps, remove the large volume of
sediments which accumulates each year in the Mississippi River. Hoppers, so-
called for their containers which are used to transport material to open water
or ocean disposal sites, can operate while a ship is under way and not ob-
struct navigation. Some hopper dredges are equipped to pump the material from
the bins through a pipeline to a disposal area or beach nourishment operation.
Sidecasters, another Corps invention, operate in shallow ocean inlets dischar-
ging material through a boom which extends off the side of the dredge. The
pneumatic dredge is a special-purpose hydraulic dredge which has a relatively
Tow production rate but is extremely useful in dredging polluted material
because of its ability to minimize agitation.

SHARED RESPONSIBILITIES OF DREDGING WORK

During the last 20 years or so, the new work or improvement dredging
share of the total dredging program declined steadily because of the comple-
tion of major navigation projects without the initiation of any new dredging
programs such as port deepenings. Another major factor in the drastic decline
has been the opposition presented by environmental groups. For example, the
Baltimore Harbor deepening was authorized in 1970 and is still not under way.
Table 1 shows how the total dredging was distributed between industry and the
government during this period by yardage. Table 2 shows how the work was
distributed by cost.
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TABLE 1

SHARE OF TOTAL CORPS OF ENGINEERS
DREDGING PROGRAM BY YARDAGE
(cubic yards in percentage)

Contractor
Maintenance

Contractor
New Work

Government
Maintenance

Government
New Work

1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

27
31
34
32
39
27
41
37
35
42
40
33
41
43
42
52
55
49
58
72

43
35
29
24
20
28
19
18
15

9
11
17
14
14
24
16
18
27
20
11

26
30
32
40
34
41
36
41
46
46
47
47
44
43
33
31
27
24
22
17
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SHARE OF TOTAL CORPS OF ENGINEERS
DREDGING PROGRAM BY COST
(dollars in percentage)

Contractor Contractor Government Government
Year Maintenance New Work Maintenance New Work
1964 20 54 21 4
1965 23 49 23 5
1966 26 44 25 6
1967 25 37 33 5
1968 30 31 32 6
1969 27 35 34 4
1970 38 23 34 5
1971 33 30 33 4
1972 35 26 35 4
1973 39 25 32 4
1974 44 16 36 4
1975 34 26 36 3
1976 36 28 35 2
1977 39 24 37 1
1978 40 30 29 1
1979 48 23 27 2
1980 53 24 23 1
1981 52 25 23 0
1982 53 30 17 0
1983 66 20 14 0
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In 1964, contractors performed 70 percent of the total dredging work for
74 percent of the total cost (Figure 1). By 1984, the contractors were per-
forming 83 percent of the work for 86 percent of the money. However, please
note that there was a steady decline in the contractors' share of the work
from 1964 to 1972 (Figure 2), where it held steady at approximately 50 percent
until 1976. The increase in the industry's share of work meant that the gov-
ernment share had to be decreased.

CORPS DREDGING PROGRAM 20 YEARS
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FIGURE 1. COMPARISON OF CORPS AND CONTRACTOR'S
SHARE OF DREDGING WORK BY COST

The drastic decline in new work or improvement dredging from 1964 to
1976 placed the dredging industry in difficult financial straits. The dredg-
ing industry, therefore, began to actively seek the work previously performed
by government owned and operated dredges. The Corps responded by placing in-
dustry dredges in direct bidding competition with government hopper dredges.
With the passing of PL 95-269 came the Industry Capability Program. Reports
from this 5-year program showed that the industry does have the capability of
doing the dredging work formerly done by the government.

Figure 3 shows the distribution of the annual dredging work load by type
of dredge. To date, the two major classifications, hopper and nonhopper, have
been sufficient. As more data become available about the competition between
the various types of dredges, a more detailed breakdown will develop.
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CORPS RESPONSE TO DREDGING NEEDS

PL 95-269 was enacted on 26 April 1978, mandating a gradual reduction in
the Federal dredge fleet to the minimum number necessary while still providing
for emergency and national defense needs. The private dredging industry was
encouraged to build up its hopper dredge capability to make up the difference
between the yardage capability at the time of the enactment of PL 95-269 and
the yardage capability of the Federally owned minimum fleet.

The Corps of Engineers Reserve Fleet (CERF) program was introduced in
1981 with the understanding that Corps vessels would provide initial response
to emergency and defense needs, and only when the requirement exceeded the
Corps capabilities would the industry step in. This CERF concept was success-
fully tested in October 1984 during "Exercise Powder River” in a mobilization
mission aimed at restoring full transportation capability to the navigation
channels in Mobile Harbor. This was not a "paper exercise." The activation
of a CERF industry hopper dredge was under real world conditions, and the in-
dustry firm responded within 72 hours reaction time specified in our CERF
agreement. Equally important was the fact that the industry dredge performed
well, completing its assignment well ahead of schedule.

Since the enactment of PL 95-269, the Corps has retired 25 old and obso-
lete dredges to achieve the desired minimum fleet level of 10 dredges (4 sea-
going hoppers, 3 dustpans, 1 cutterhead, and 2 sidecasters), as established by
the Administration. We have almost reached that target. The current status
of the Corps Minimum Fleet is 12 dredges--4 hoppers, 3 dustpans, 1 cutterhead,
3 sidecasters, and 1 special purpose dredge. The industry has responded to PL
95-269 by building 12 hopper dredges, with another currently under
construction.

REDEFINITION OF DREDGING TERMINOLOGY

For many years, dredged material was called "dredged spoil" or "sewage
sludge.” The Corps has spent much time and money attempting to correct the
misconception that these negative terms are synonymous with dredged material.
In 1978, the 5-year Dredged Material Research Program (DMRP) was completed by
the Corps at a cost of $33 million. The DMRP and subsequent research showed
that most of the material (about 90 percent) dredged in the US is not




polluted, when compared to existing stringent criteria for open water dis-
posal. Our job now is to disseminate this information to the public so that
the stigma attached to dredging can be removed.

Today, our total expenditure for research and development on the effects
of dredged material disposal has reached over $100 million. The bulk of this
research is carried out at the Waterways Experiment Station (WES). The pri-
mary task of the Dredging Operations Technical Support, located at WES, is to
provide Civil Works, Water Resources Support Center (WRSC), and field
personnel with timely assistance on any dredging problems.

The Marine Design Center, located in Philadelphia, was established to
design and construct the compiex marine craft necessary to keep our inland and
coastal waterways operable. As the center of expertise for naval architec-
ture, we have concentrated our activities on designing dredges, floating
cranes, and towboats for the Corps and making recommendations on environmental
problems.

Unfortunately, the prevailing perception is that dredging and disposal
are, on balance, environmentally damaging. The Corps' research program has,
therefore, focused on minimizing adverse environmental effects and seeking op-
portunities to balance them with uses of dredged material which are socially
and environmentally beneficial.

DISPOSAL AND USES OF DREDGED MATERIAL

The disposal of dredged material is the most difficult problem in the
National Dredging Program. Figure 4 shows the three basic options for the
disposal of the 465 million cu yd of material that are dredged each year to
maintain and improve our navigation system. About 65 million cu yd are
disposed of in ocean waters; another 135 million cu yd are disposed of in
upland areas; while the remainder goes inland to open waters.

Our research has focused on finding beneficial uses for the disposal
sites as well as for the material itself. One of these is beach nourishment,
where the dredged material is placed along the coast to replace sand washed
away by erosion. Dredged material can also be used to create and rehabilitate
marshes which have been lost due to subsidence and erosion. On the South
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FIGURE 4. OPTIONS FOR DREDGED MATERIAL DISPQGSAL

Atlantic and Gulf coasts, the Corps has used dredged material to create a
string of islands and set them aside for wildlife. The Corps has had tre-
mendous success in establishing these areas as nesting sites and as stopovers
and wintering areas for migratory waterfowl. Much of the material that we
dredge as we deepen harbors is coarse-grained sand, which is in demand in some
areas for construction aggregates.

Sti11 another use currently being considered is to place the material in
the form of an underwater berm to reduce wave energy and create fish habitat.
Recently, General Wall arranged for me to brief the leadership of the National
Marine Fisheries Service (NMFS) on the concept of an underwater berm. To my
surprise and pleasure, the NMFS Headquarters Staff reacted positively and en-
thusiastically. They have since assigned an NMFS staff member to the Board of
cngineers for Rivers and Harbors to work with us in exploring this concept and
have asked us to join them in exploring the creation of oyster bars or reefs

with dredged material.

CONCLUSION

"Cost sharing”" is not new to you; it has been applicable to beach nour-
ishment projects for a long time. However, it will be new in the navigation
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and dredging areas. When cost sharing becomes a reality, it will bring many
new challenges, and I believe that many ports and states will be motivated to
evaluate new dredging procedures. Thus, NOW is a good time to think about in-
novative approaches. Instead of placing dredged material in traditional dis-
posal areas, why not establish zones generally parallel to the shoreline and
create underwater berms? (They cannot be any more damaging than the ocean
sites we use today, and they might dissipate wave energy and create a habitat
conducive to fish.) Other approaches are to:

(1) Evaluate existing ocean disposal areas to determine whether some of
the existing sites are located so that the littoral patterns tend
to move the material back into the channel.

(2) Assign personnel from the Coastal Engineering Research Center
(CERC) to the WRSC to assist in planning the underwater berm con-
cept for offshore and bar entrance channels. (We are off to a good
start with the NMFS support, but we can use all the help we can
get.)

(3) Investigate what is going on in the Permanent International Asso-
ciation of Navigation Congresses (PIANC) world. From time to time,
international working groups are authorized in the technical/
professional activities of PIANC. (The Chief is an international
vice-president of the organization and a strong supporter of PIANC.
The PIANC Secretariat for the United States is a component of the
WRSC. We can assist you in becoming a member of one of the working
groups, if you contact us.)

(4) Consider assigning studies to the Marine Board of the National
Academy of Sciences. (Favorable conclusions from this prestigious
organization can go a long way in developing public acceptance of
new ideas and approaches.)

I believe that the National Dredging Program would benefit greatly from
a joint effort and a closer relationship between the WRSC and the Coastal En-
gineering Research Board and CERC. When the deepening of our ports begins,
and it will soon, we, as a team, should be ready to offer some new and produc-

tive ideas which will save money and still be compatible with environmental
values.

DISCUSSION

DR. LE MEHAUTE: Dredging is not my speciality; nevertheless, in one of our past meet-
ings we kad expressed concern about the small amount of money going into research on
dredging technology, not the effect of dredged material, but dredging technology, as
compared, for example, to what was invested by the Dutch. I did not know that you had
the Marine Research Center, and maybe that's where it is done. But can you comment,
please, on what is being done to improve the efficiency of dredging with cutters and if
there is anything being done about it?

CAMR A A Sl fhd Ak Sudh Sk Jadh shol ad

PPN AP OIS | P

P T IS




APy -.!. e S S e I i A S S Y i M TN A AR R N S, i A S A S b St

MR. MURDEN: Sir, very briefly, we have had the technology from the standpoint
of equipment design and methodology; but there have been limited opportunities
for Europoort or Gulf de Fos. Meanwhile, over the years we have been very
helpful to friends in the Netherlands, France, and Belgium. And with the com-
ing of Europoort and their quick advancements, they have shared the improve-
ments they've made and have been very willing to share with us. We have what
is called, in bureaucratic language, Memorandums of Understanding with the
Dutch, with the Japanese, and with the French for the expressed purpose of
exchanging technology and improvement in equipment and machinery and tech-
niques. These have been very productive. We hold meetings once a year hosted
in the respective nations. We've been given full support by our leadership in
Civil Works and by the Chief.

So, in essence, our friends in these countries, which have made tremen-
dous advances, have been totally willing to share their drawings, their pro-
duction data and, to a large degree, equipment at a much lower price than we
could buy it in the United States. So through our Marine Design Center and
dredging division, we've been very fortunate that our friends remembered that
long ago we helped then in the same area.

I hope that answers your question.

BG ROBERTSON: Bill, you pointed out the advantage of the offshore berm for dredged
material disposal as well as for improvement of fish habitat. It seems that we have a
triple headed hammer there also as an energy dissipater for protection of beaches,
hurricane protection, and so forth. And I don't know what we're doing in that area—at
the Coastal Engineering Research Center in research on offshore berm as an energy
dissipater—but I would think that it would be right in our purview to recommend and
strongly support such

a program. I might ask Dr. Whalin what we're doing in that area. Also, should we as a
Board encourage increased effort for the triple hammer advantage that we can get for
the Nation?

DR. WHALIN: I certainly would say "yes" to your last question, "should we encourage
it?" We worked with Bill's people in Norfolk District on a small demonstration project at
Virginia Beach, the area Bill mentioned earlier. We've come to a sort of standstill on
that particular effort due to the situation with the project in the District, but our people
are talking with the Water Resource Service Commission (WRSC) about really pursuing
this more aggressively. This was on a reimbursable basis for Norfolk District over the
last couple of years.

We did have a very small demonstration project with some existing material where
we monitored the movement of some material in an underwater berm that the District
constructed from their existing maintenance dredging. It looks good. We're just as
enthusiastic about it as Bill is, and I guess the only thing probably holding us back a little
bit is money, really. Do we reprioritize money within our own program? [ think we
probably need to go to some office studies and to some full-scale demonstrations. I don't
know—we're in the talking stage on this. Bill may want to comment.

MR. MURDEN: Yes, sir, if I could. General Robertson, we're strictly in the
planning stage, and there have been those in the Corps and without who were
not supported about a year ago. But having the National Marine Fisheries Ser-
vice (NMFS) leadership being enthusiastic and very positive in their reac-
tions and looking for a demonstration site where your current operations would

be is 1ike going to the demonstration approach where you could save Thimble
Shoal a million dollars. You could then devote that saving or cost avoidance -
to the baseline data collection, the monitoring, and the evaluation. So our -
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next thought is to get with Bob Whalin and his folks and pick that site where
you could save a million bucks roughly and apply that toward baseline data
collection without having to reach out for a million dollars or something from
the blue sky or from my good friend Cecil Goad, because I'm always asking for
money from him.

But we are moving ahead, and I wanted the Board to be aware of what I
think is a great opportunity, not only for the idea of offshore beaches but
also for the disposal areas. It might take a long time to build that berm
properly, but at least you'd be heading in the right direction.

PROF. WIEGEL: Back in the late 1930's the Corps of Engineers did exactly this
for another reason. One was in Santa Barbara, Califorr..a; the other, I be-
lieve, was off Long Branch, New Jersey. I'm not certain that was New Jersey.

MR. MURDEN: That's exactly right. It was Long Branch, and Jay Hall was the
one who mentioned that 50 years ago.

PROF. WIEGEL: Yes. The idea of dredging was to put the material in the
littoral region rather than trying to move it onto the shore because of
getting it cheaper. I requested a study to find out what had happened to
those offshore bars, and I guess it was Jay Hall who made a report about their
standing for many years.

MR. MURDEN: Sir, I think they're still there, and one of the things I'm going
to ask Or. Whalin and COL Lee to do is to work with us to run some sort of
reconnaissance evaluation as to how much of those mounds still exist. That
might be another point on the curve.

DR. NUMMEDAL: My problem is related to what has been discussed. There are a
number of natural sand ridges in slightly deeper water than the fisher long-
shore bars all along in New Jersey, Long Island, and some of our shore faces.
It might be worthwhile to Took at the characteristics of some of these to
determine which ones are stable, how big they have to be in order to be sta-
ble, and what they do to the currents or the waves on the beach behind. I
think you'll find a number of very good examples along the New Jersey coast-
line.

MR. MURDEN: Sir, I agree with you thoroughly. As a matter of fact,
Mr. Homer, who works for our Board of Engineers of Rivers and Harbors
recently, made the same suggestion, and we will follow up on that.
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COASTAL ENGINEERING RESPONSIBILITIES OF THE RESEARCH
AND DEVELOPMENT DIRECTORATE

ERB
Proceedings Dr. William E. Roper, Assistant Director
AAAAAAAAAS Directorate of Research and Development
Foevevevv Office, Chief of Engineers

ABSTRACT

Coastal Engineering Research is an applied program addressing the identified
needs of the Civil Works Program. It is managed by the Research and Development
(R&D) Directorate and is closely coordinated with the Civil Works and Engineering and
Construction Directorates through a network of technical monitors. During program
development all elements of the Corps of Engineers have the opportunity to participate
in research prioritization. Management of Coastal Research execution includes
semiannual line-item reviews, financial performance analysis, technical monitor coor-
dination, field working group reviews, and annual detailed program reviews. Program
direction is for 70 percent in-house and 30 percent contracted-out effort. Reimbursable
projects must be applicable to coastal R&D missions, require no additional laboratory
personnel resources, and not compete with the private sector. There is an emphasis on
technology transfer and user application of coastal R&D products.

INTRODUCTION

The Research and Development (R&D) Directorate has responsibility for
development, defense, and execution of the Corps' Coastal Engineering Research
and Development program. Coastal engineering is the second largest Civil
Works Research Area with over $6 million of a total $34 million direct funded
research program in fiscal year 1985 (FY 85) (Table 1). In addition, a com-
parable amount of reimbursable support to Corps districts and divisions and
other Federal and state agencies is conducted at our laboratories in the
Coastal Engineering Area.

PROGRAM MANAGEMENT

Program Review

The development of the coastal engineering program is a coordinated
effort among R&D, Civil Works, and the Engineering and Construction Direc-
torates, as shown in Figure 1. It begins each year with the identification of

research needs by field users, laboratories, and technical monitors at the
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TABLE 1
CIVIL WORKS R&D PROGRAM
(dollars in millions)

Research Area FY 84 FY 85 FY 86 FY 87 FY 85
Materials $ 2,850 $ 2,420 $ 2,720 $ 2,830 $ 2,830
Coastal Engineering 6,583 6,075 6,275 6,050 6,050
Flood Control and

Navigation 2,720 2,680 2,880 3,080 3,080
Environmental Quality 2,695 2,470 2,570 2,620 2,620
Water Resources Planning 2,260 2,550 2,720 2,260 2,200
Surveying and Satellite 1,120 1,150 1,255 1,255 1,255
Construction, Operation,

and Maintenance 10,570 15,785 17,460 15,985 $13,080
CERB 200 220 230 240 250
Technology Transfer 235 220

Total $29,233 $33,570 $36,100 $34,320 $31,365

Office of the Chief of Engineers (OCE).

These needs are reviewed and prior-

itized by the technical monitors and submitted by the Civil Works Policy

Office to the R&D Directorate for implementation.

A proposed R&D program is

then developed by the laboratories through the R&D Directorate to respond to

these prioritized needs.

ocer oce
Toch Monit s Tech Moniters Di D-ADC DRO-ADC
OCEICW
1 Policy Ollice
Other Determi , - ORD
Users Needs Priority A,'f.'m A 'lu’g"{,"‘o‘:‘m
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Approval it it
_Budgat
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FIGURE 1. CIVIL WORKS R&D PROGRAM CYCLE

Detailed program reviews in each of the 32 research
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programs are conducted by the R&D Directorate in the February to May time
. frame involving participation by the labs, OCE, and the field.

Needs Prioritization
;: Based on the results of these reviews, the R&D Directorate develops a
1' prioritized proposed R&D program for the next fiscal year. This program is
. submitted to the Civil Works R&D Committee for review and approval and for-
warded to the Assistant Secretary of the Army for Civil Works as part of the
overall Civil Works budget. The R&D program is also briefed to the Corps R&D
Review Committee which is chaired by the Deputy Chief of Engineers. However,
the Civil Works R&D Committee is the major budget decision-making element in
the program development cycle. For the past several years a special briefing
has been presented to the committee on the proposed coastal engineering pro-
gram in preparation for a budget decision-making session. The Deputy Director
of Civil Works is the chairman of the Civil Works R&D Committee, with the R&D
Directorate as a non-voting advisory member and the Civil Works Policy Office
as the executive secretary.

The technical monitors are a key element in the Corps' Civil Works R&D
Program. In addition to their role in R&D needs prioritization and program
review, they provide continuing technical guidance on project performance and
facilitate top management participation and support of R& within their
directorates.

Coordination with Civil Works

The R&D Directorate also works closely with the Civil Works program and
the field in identifying requirements and opportunities for field demonstra-
tion programs in specific technology areas. Examples of such programs are the
completed floating breakwater prototype study, the ongoing field verification
program, and the dolos prototype test. In these cases an R&D effort was
_ "piggy backed" into an existing civil works project to expand the results of
! study and make the lessons learned available throughout the Corps.

BUOGET DOCUMENTATION AND FUNDS ALLOCATION

The R&D Directorate is responsible for defending the proposed R&D pro-
gram both within OCE and to the Office of Management and Budget (OMB) and the
Congress. Budget documentation is prepared and submitted as part of the over-
all Civil Works budget package. R&D represents the program at OMB hearings
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r and provides testimony at congressional hearings.

The R&D Directorate manages the execution of the Coastal Engineering
Research Program within the Corps. This includes allocation and tracking of
funds to assure proper program execution and project performance. Every six
months a detailed line-item review of the total Coastal Engineering Research
Program is conducted to provide policy guidance and assess timeliness and
quality of work. In execution of the program one area of emphasis is the
proper balance between in-house and contracted efforts. We have established a
goal of 30 percent contract-out work for coastal engineering as well as for
the other research areas. Emphasis has been placed on technology transfer
both between the military and civil R&D programs and to the private sector
under the Stevenson Wydler Act.

A second area of concern is the balance between basic and applied re-
search in the program. Current trends have been to increase applied research
at the expense of more basic programs. This is primarily due to limitations
on General Investigations (GI) funding which has a history of level or de-
creased funding over the past 5 years. The erosion of new technology devel-
opment capability is being addressed with recommended support for additional
funding in the direct allotted coastal engineering program. Incidentally, the
problem of diminished research support in the direct funded programs applies
across the board in Civil Works R&D.

Reimbursable projects are also monitored and reviewed by the R&D Direc-
torate. Reimbursable projects over $50,000 must have Headquarters approval.
The approval criteria are: (1) applicability to the Civil Works R&D Program;
(2) no requirement for additional personnel resources; and (3) no competition
for work with the private sector. The reimbursable program is an important
part of the overall coastal engineering R&D work. Because it is closely
related to direct funded R&D, it often provides the additional resources that
are currently unavailable through the direct funded program to conduct
research that is specific to a particular project but can be extrapolated to
broader application.

P g A Sy G 4

SUMMARY

The Coastal Engineering R&D Program is guided by the following six
general policies. It must:
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o (1) Be mission oriented to support civil works.

f (2) Have close user interaction with field and OCE.

i (3) Exploit new technology to benefit Corps mission.

’S (4) Emphasize user application and technology transfer.

N (5) Maintain/enhance Corps technical credibility through high quality,

, useful R&D.

T (6) Maximize benefit to Corps from mission support programs.

? The program is mission oriented to support Civil Works. The R& Directorate

E through the laboratories provides a technical support service to the Dis-

> tricts, Divisions, and OCE. There is a close user interaction with the field,

- OCE, and the R&D community. We have fostered that relationship in a number of

? ways, including the establishment of field review groups on major research

?ﬁ programs; and we feel it is important in keeping the research program tuned to

¥ the needs of the Civil Works Program. The majority of our activities consists
of adapting or exploiting new technology to benefit Corps missions.

; We do not do a great deal of new technology development. Emphasis is on

:: user application and technology transfer both within the Corps and to the pri-

o vate sector. In this area there is a tremendous synergism between our mili-

_ tary and civil works research programs. Through our management and policy

3 framework our goal is to maintain and enhance the Corps' technical credibility

;! through high quality usable research. Finally, our mission support activities

which are the largest dollar part of our total R&D program are selected and
carried out to maximize the benefit to the Corps as well as to the customer.

DISCUSSION

DR. LE MEHAUTE: I do not have any questions, but I just want to say that your
. concern about the lack of basic research is well received, and I'm very glad
- to hear what you had to say about it.

PROF. WIEGEL: Yes, civil engineering is, I think, in very bad shape. I've
met with different people in NSF in the last few months, and the feeling I get
is we do not have the money in civil engineering. The new centers that
they're setting up are just about as far removed from civil engineering prob-
lems as you can get. Now we have no idea what the next ones are going to be,
but the trickle down information you get is that civil isn't going to do very
well. So I don't know who's going to be doing this research that's not di-
rectly mission oriented.

In the State of California, with our new governor, the education budgets
are recovering, but there's no recovery whatsoever in any of the money that
goes into engineering research and things of that sort. So, I guess we can
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get into this when we get into the overall discussion, but I think it's a real
serious problem here.
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COASTAL ENGINEERING RESPONSIBILITIES
OF THE PLANNING DIVISION

ERB

Dr. Lewis H. Blakey, Chief
Procesdings Planning Division

AAAAAAAAAS Directorate of Civil Works

Foveveewvy Office, Chief of Engineers

ABSTRACT

The Planning Division is responsible for all preconstruction planning for the civil
works mission of the Corps. We provide guidance to the Field Operating Activities, and
we track, review, and evaluate those complex, multifaceted water resource studies
leading to authorization. The uncertainties of many coastal studies demand particular
attention and require intensive research and coordination.

INTRODUCTION

Since this is the lead-off presentation of the various elements of the
Office of the Chief of Engineers (OCE), let me first say that I define the
word "engineering" in the title of this Board in the broadest possible terms.
Planning is one facet of the continuum of engineering activities that range
from planning, to design, to construction, to operation and maintenance (to
put it in terms familiar to all Corps of Engineers (Corps) people). Our in-
volvement with the activities of the Board (and all coastal matters) is thus,
by definition, up front.

The coastal elements with which we regularly deal in the Planning Divi-
sion include (but are not limited to) the review of Corps coastal studies from
a policy perspective and a number of special assignments, such as management
of low cost shore protection (Section 54 Program), oversight of coastal zone
management, sea level rise, barrier islands, and coastal engineering Research
and Development (R&D). Two studies that are of special interest are the Coast
of California Storm and Tidal Wave Study and the Coast of Florida Erosion and
Storm Effects Study. These special planning-oriented studies will not recom-
mend projects; rather, they will generate and archive the basic data for fu-
ture site-specific studies. These studies are prototypes of what may be a
series which could cover all of the coasts. In conjunction with appropriate
models, remote sensing techniques, and a comprehensive data base, these
studies can decrease the time and cost of studies in the future.
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THE VALUE OF RESEARCH AND DEVELOPMENT TO PLANNERS

o I have recently corresponded with all the planning chiefs in the Divi-

S sion offices concerning the value of R&D to planners. You will be interested
- to hear that a number of the planning chiefs are acutely aware of the value of
) coastal research in the accomplishment of their programs. They further recog-

nize that even though the research primarily addresses design factors, the in-
formation developed is of significant importance to planners. To assist in
the focusing of research of these problems as perceived by planners, one of
the two technical monitors for coastal engineering R&D is in the Planning
Division. It is very important that the technology transfer of coastal engi-
neering research take place so that our field planners can utilize the latest
thinking in formulating a plan.
: So that no misconception exists, you should understand that planners are
< not more interested in the economic and environmental factors than in the hard
"engineering" factors. Rather, with the very limited funds available for
planning studies, a number of trade-offs must be made, and usually detailed
study of many engineering factors is deferred until after a project has been
authorized. An illustration of this can be seen in the area of modeling. As
you know, much of the functional design of coastal projects is accomplished
during the planning phase. Many times when it appears that models (both phys-
ical and numerical) are appropriate to proper planning, we opt to defer that
modeling until after a project is authorized. In those cases where we do not
reformulate our plans, we preclude those options requiring models for analy-
sis. In other words, we do the functional design without the aid of models.
. We should be looking at a broad spectrum of options in the planning process,
: and that means having enough hard data from modeling to rationally plan.

In the OCE Planning Division, our coastal expertise is primarily in the
Flood Plain Management Services (FPMS) and Coastal Resources Branch, and a
< primary concern is that the field planners have access to the best information
available. We have concentrated our efforts to ensure that planners' needs
are carefully considered when prioritizing coastal research. One area where
our FPMS program complements our coastal resources efforts is the hurricane
evacuation studies conducted jointly with the Federal Emergency Management
Agency and the National Oceanic and Atmospheric Administration. Continued
research in support of this effort is needed. Past tsunami research has
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resulted in successfully completing FPMS tsunami frequency and run-up studies.
Shore Protection

You are all aware that a favored method of shore protection (especially
when recreation benefits are derived) is periodic nourishment. There is still
much to be understood about the process but even more to be accomplished by
getting the ideas accepted by the public which often perceives the process as
“throwing good money after bad." Although some have a good understanding, the
more vocal public segment is highly critical. They have beaten the drums
loudly for abandoning the coast to "mother nature" with the story that any-
thing that man does at the coastline increases erosion. We don't believe it,
and so we continue our research to set the record straight with facts.
Section 54 Program

You have had briefings on the Section 54 Program at previous Board meet-
ings, so I'11 only mention a few items. First, the dissemination phase is
still going strong. Second, the Chief, General Heiberg, is now exploring an
initiative to continue looking at low cost devices. Where we will go with
this is uncertain at this time.
Coastal Zone Management

Coastal zone management is an area where much coordination has taken
place with NOAA of the Department of Commerce. The most serious problem for
the Corps involves the consistency provisions of the Coastal Zone Management
(CZM) Act--that Corps activities must (to the maximum extent practicable) not
be inconsistent with an approved (by the Secretary of Commerce) CZM plan. Many
state plans are written in broad, vague language, and it is often difficult
for the planner in the field to know exactly where the 1imits are; thus, a
continuing close coordination with the states is required.
Coastal Barrier Resources Act

The Coastal Barrier Resources Act (CBRA, pronounced Cobra) mandates that
no Federal funds are to be expended on "undeveloped barrier isiands." The
islands so classified are those demarked by lines that Congress has drawn on
maps, without any other citation or specification. Some of the islands we
would not classify as undeveloped, but Congress has spoken (or rather drawn).
The rationale for CBRA is twofold: first, to maintain the islands' environ-
mental quality by 1imiting future development by withholding any Federal sub-
sidization of new works on those islands (bridges, roads, sewerage, shore pro-
tection, etc.); and second, to reduce the drain on the Federal treasury.
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There are a number of exceptions of interest to the Corps, including main-
tenance of existing navigation channels and new shore protection works using
either sand placement or vegetation. Other than these, no new work can be
accomplished by the Corps. CBRA, however, does not restrict the expenditure
of non-Federal funds; and private developers can build to their unsubsidized
hearts' content, but the lack of Federal flood insurance is a real deter-
rent. We are in the process of reviewing a Department of Interior proposed
extension to the Coastal Barrier Resources System {the islands per se) which
would include islands in every coastal state except I11inois. We won't know
the impact until some time next month.
Sea Level Rise

Sea level rise is a topic that made big headlines when the Environmental
Protection Agency (EPA) put out its report last year. Their projections were
and are quite controversial. A National Academy of Sciences study has come up
with a different magnitude of sea level rise. This suggests that there are a
lot of different assumptions and processes that should also be considered. We
know that research is under way and that much more needs to be done. However,
our guidance to the Field Operating Activities at this time is to rationally
consider relative sea level rise in the planning process where the tide data
in the region suggest it is important and to make their formulations
accordingly. We are tracking the Marine Board's deliberations, and we will
incorporate additional guidance based on the outcome of their studies.

CURRENT EFFORTS

We have at the Washington level a total of 206 reports recommending Fed-
eral action. Of these, 89 reports involve projects in the coastal regions,
which is nearly half of the total Corps' work. The total dollar value of
these projects is $13.1 billion, of which coastal is $4.4 billion. The
coastal regions of this country constitute the frontier, as far as new meth-
odologies and new and innovative planning techniques are concerned. As
indicated, the Corps' planned workload, translated into real coastal devel-
opment, is big. We have accomplished much; however, there is even more to do
requiring tools which at present do not exist to address coastal problems yet
to be identified. Thus, the far-reaching impact of what coastal research we
now do and plan has an added significance.
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It is often difficult to predict the problems that our field planners
will be facing 5 years hence, but that is the lead time needed to influence
what research is initiated today. We are trying to analyze (through a crystal
ball clouded by political considerations) the future Corps missions. We are
certain, however, that the coastal resources problems, with all their uncer-
tainties, complications, and complexities, will continue to require our atten-
tion and demand that our coastal planners become even more innovative as the
Federal budget declines. The stakes are high, but the payoff is extraordi-
nary. The challenges of coastal work can only increase; the easy problems
have been solved. So let's get at the hard ones.
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RESPONSIBILITIES OF THE COASTAL ENGINEERING
ERB RESEARCH CENTER FOR COASTAL ENGINEERING:
PAST, PRESENT, AND FUTURE

3 Procesdings

oo eoooawy Dr. Robert W. Whalin, Chief
AASANAL Coastal Engineering Research Center
US Army Engineer Waterways Experiment Station

ABSTRACT

e g S

" The Coastal Engineering Research Center's primary responsibilities for coastal

. engineering include conduct of the Corps' coastal engineering Research and Development
- program, execution of the Coastal Field Data Collection program, management of

- Monitoring Completed Coastal Projects, operation of a Coastal Engineering Information
Analysis Center, technical review of coastal project reports for the Board of Engineers
for Rivers and Harbors, conduct of mission support work for Corps of Engineers field
offices, and consultant services in coastal engineering as requested.

W

Over 50 years ago, the need for carrying out research in the area of
coastal engineering was recognized. This need led to the inclusion of provi-
sions in Section 2 of Public Law 71-520, 3 July 1930, which are stated, in
part, as follows:

The Chief of Engineers of the United States Army ... is
authorized and directed to cause investigations and
studies to be made ... with a view of devising effective
means of preventing erosion of the shores of coastal and
lake waters by waves and currents .... Provided further,
... that there shall be organized under the Chief of
Engineers, United States Army, ... a board of seven mem-
. bers, of whom four shall be officers of the Corps of

~ Engineers and three shall be selected with regard to

: their special fitness by the Chief of Engineers from
among the State agencies cooperating with the War Depart-
ment. The Board will furnish such technical assistance
as may be directed by the Chief of Engineers in the con-
duct of such studies as may be undertaken and will review
the reports of the investigations made.

This Board, the Beach Erosion Board (BEB), officially came into exis-
tence on 18 September 1930 under Special Order No. 72, Office of the Chief of
Engineers, and initially established a small laboratory at Fort Belvoir,




Virginia. The first civilian engineer employed by the Board, Mr. Jay V. Hall,
was hired in January 1931. The BEB's first wave tank was constructed for ap-
proximately $1,500.

Coastal engineering was a unique specialty in civil engineering, unlike
the established disciplines of structural, geotechnical, and hydraulic engi-
neering. Prior to the establishment of the BEB, little research had been done
in the United States on coastal engineering, and there were no established
university programs directed exclusively toward this particular area of engi-
neering. Research in coastal engineering grew slowly during the 1930's. Pub-
lic Law 74-409, Section 5, 30 August 1935, required inlet studies to consider
shoreline erosion and/or accretion. However, through June 1937, the BEB had
received a total of only $160,900.21 and had no diect appropriation for
research.

The advent of World War II saw the mobilization of the BEB staff and
facilities to support military missions. Civil works activities were sus-
pended at that time. Universities were also called upon by the government to
perform needed studies, particularly studies of surf to provide needed infor-
mation in support of amphibious operations. Such studies were carried out at
the University of California, Berkeley, both during and after World War II,
and Robert Wiegel and Willard Bascom worked on projects there early in their
careers.

After World War II, the BEB slowly evolved as a major funding agency for
coastal engineering studies in the United States. Public Law 79-166, 31 July
1945, stated, "... it shall be the duty of the Chief of Engineers, through the
Beach Erosion Board, to make general investigations with a view to preventing
erosion of the shores of the United States by waves and currents and deter-
mining the most suitable methods for the protection, restoration, and develop-
ment of beaches ...." In 1937 work had started on construction of a wave tank
on property at the Dalecarlia Reservation in Washington, DC. The BEB staff
moved to this site in 1940, but World War II had temporarily halted civil
works activities. With the end of the war and the passage of Public Law 79-
166, BEB moved forward on Civil Works research and development (R&D). A large
concrete wave tank was constructed at the Dalecarlia site during 1949 and
1950, but final procurement of equipment was delayed by the Korean War, and
the wave tank was not into full operation until 1955. A shore processes test
basin was also constructed during this period. Following World War II, BEB
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also operated a field station in California for several years for taking
measurements through surf, had field groups for short periods at other coastal
points, and funded additional studies at universities. The coastal research
program undertaken by BEB had a scope and magnitude that greatly exceeded any
previous coastal research program undertaken anywhere in the United States
prior to that time. The first direct appropriation received by BEB for
research was for $350,000 in 1950.

The first formal contracts let to universities for coastal research were
in 1948. The first contractors were the University of California, Berkeley,
The Scripps Institution of Oceanography, and New York University.

The BEB also began to sponsor work at that time with the US Army Engi-
neer Waterways Experiment Station (WES). One early collaborative effort be-
tween BEB and WES was a model study of uncontrolled tidal inlets on adjacent
beaches. On 11 December 1946, BEB adopted a logo which has evolved into the
present logo of the Coastal Engineering Research Center (CERC).

During the 1950's, military intelligence continued to be a part of BEB's
mission. In 1951, the Military Intelligence Division had a staff of 30 civil-
jans and 12 military personnel. Its budget came from military funds separate
from Civil Works appropriations. Changes in the nature of this division's
functions and changes in Army organization resulted in the division's being
transferred to a different Army agency in 1962. One other major change in
BEB's functions occurred in July 1946 when the responsibility for preparation
of reports on beach erosion studies was transferred from the BEB staff to the
Corps' District Offices.

In October 1948, BEB staff members started preparation of the first edi-
tion of Technical Report No. 4, "Shore Protection Planning and Design," which
has evolved into CERC's Shore Protection Manual. In 1950, BEB staff members
presented papers at the First Conference on Coastal Engineering in Long Beach,
California; and in 1953 BEB's first contribution to the Permanent Interna-
tional Association of Navigation Congresses was presented at the meeting held
in Rome, Italy.

The severe hurricanes which struck the coastlines of the United States
in 1954 caused Congress to enact Public Law 84-71, 15 June 1955, which di-
rected the Corps to carry out hurricane protection studies. The Office of the
Chief of Engineers set up a Hurricane Study Coordinating Committee to organize
and coordinate a study program, and BEB was assigned that part of the program
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which involved wave and storm surge determinations.

An innovative shore protection technique which developed to an opera-
tional status following World War II was sand bypassing. First tried unsuc-
cessfully at Santa Barbara in 1935, studies by BEB corrected the placement of
the bypassed sand and stabilized the downdrift shoreline. Continued improve-
ments have been made in sand bypassing, and CERC is currently preparing an
Engineer Manual on the selection of sand bypassing systems.

In the late 1940s and early 1950s, initial consideration was given to
consolidating the Board of Engineers for Rivers and Harbors (BERH) with BEB,
and BEB with WES. A decision was made at that time to maintain the three or-
ganizations as separate functions due to differences in their missions. That
decision was partially reversed some 30 years later when CERC was relocated to
become a fifth laboratory at WES.

Public Law 88-172, 7 November 1963, abolished BEB. The laboratory and
staff of BEB became CERC. CERC was vested with all of the previous research
functions of BtB, and a new advisory Board, the Coastal Engineering Research
Board (CERB), was established. By the time this transition occurred, BEB, and
thus CERC, was largely a Civil Works R&D laboratory, although some military
work continued on a reimbursable basis. During the 1960's and 1970's, the an-
nual direct appropriation for Civil Works R&D at CERC had grown to several
million dollars. Having finally been given the resources to carry out the
mission prescribed by Public Law 71-520 in 1930, CERC carried out major labo-
ratory and field studies and provided a major source of funds for university
research on coastal engineering.

In 1973, CERC was relocated to Fort Belvoir, Virginia, because of the
necessity of moving from the Dalecarlia site. Considerations of relocating to
WES were again set aside at that time. Coincident with the move to Fort Bel-
voir, a leveling out of funding of R&D programs and higher costs due to the
relocation and inflation led to a decline in funding for university R&. This
was coupled with a decision by the Office of Naval Research in the early
1970's to emphasize ocean research rather than coastal. In the early 1980's,
coastal engineering funds in the Sea Grant Program were decreased. Research
programs of the National Science Foundation (NSF) also had funding constraints
in the 1970's and 1980's.

The late 1970's saw a general decline in university programs in coastal
engineering. Universities which had ventured into coastal research when

-(.-‘{ -’.".;' ,-"."."."’ -.¢ ..- N, ..-_~§ "-.$o -\ AN SRR »“ RO ~v ‘ e . -"\' (AL N "- o . l'..f\l'.'q"..'\-'_..'\-'\ _!" 0



8 F

99

funding was readily available moved their emphasis to other research areas, s
and many coastal programs withered. It would be difficult to identify coastal
engineering research today at Stanford University, Colorado State University,

and many other universities which had, at one time, carried out such re- f
search. While some university programs in coastal engineering have managed to
survive at the University of Florida, the University of California at Berke-
ley, Scripps, and elsewhere, others have switched emphasis to ocean engineer-
ing in support of the offshore oil industry, the US Navy, or other agencies
involved in ocean engineering.

The 1980's saw a general decline in funding for coastal engineering R&D
programs within the Corps. Coupled with inflation, the reductions in funding
have reduced the effective R&D funding level to about 50 percent of the FY 80
Tevel. In 1983, CERC was finally transferred to WES as initially proposed
some 30 years earlier. The transfer to WES, and the reduced R&D funding
levels, prompted a renewed emphasis on support work.

At the time of CERC's relocation, two projects of particular interest
were developing. CERC is now actively involved as a technical advisor to the
Coast of California study and the Coast of Florida study which is in its ini-
tial stages. These studies conform to one of the original intentions of Pub-
lic Law 71-520 of 1930, "... to cause investigations and studies to be made in
cooperat ‘on with the appropriate agencies of various states on the Atlantic,
Pacific, and Gulf coasts and on the Great Lakes, and the Territories...."
Thus, through various fluctuations in program support, CERC has been able to
partially maintain its original intended mission but lacks sufficient R&D
funding support "to cause investigations and studies to be made" to the full
extent intended by past legislation. The major portion of the laboratory's
budget is from support work for specific applications defined by others.

Additional R&D funding is needed for CERC to renew the Corps' initiative
in funding university R&D in coasta) engineering and to meet the intentions of
past legislation by initiating major coastal studies. Coastal engineering is
basically an interdisciplinary field which has, since its inception, involved
engineers, geologists, oceanographers, statisticians, and applied mathemati-
cians. At present, no Government agency or other organization acts as a major
proponent for coastal research.

In 1984, an ad hoc committee for the Civil and Environmental Engineering
Division of the NSF prepared recommendations on the research needs in coastal
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and ocean engineering. This ad hoc committee clearly demonstrated major con-
tinuing needs for research studies in coastal engineering to reduce hazards to
N 1ife and property, to reduce maintenance of coastal harbors and navigation
}: channels, and to minimize environmental effects on coastal and nearshore con-
struction. This report reads, in part:

Within the last 20 years, coastal and ocean engineering
in the United States has steadily declined from a posi-
tion of eminence in the world. The decliine is a direct
" result of severely reduced funding of university research
o in this field. There is a feeling of alarm in this com-
mittee that the failure of the Federal Government to fund
research, to support graduate students, and to modernize
our laboratories has forced United States industries to

:ﬂ import technology from the United Kingdom, The Nether-
" lands, Japan, and Norway. The result, if this trend is
N not reversed, will be a continuing weakening of our

present position and a worsening of our balance of
payment deficits.

The report further states that "a distinguishing feature of coastal and
- ocean engineering is that there is less fundamental information from which to
- design than in terrestrial engineering. This dearth of information can be
attributed to three factors: (1) the discipline is young; (2) marine struc-
tures require innovation; and (3) it takes time and money to develop proper
‘s hazard assessments."
' The following efforts were recommended by the ad hoc committee as the
activities most needed at this time:
- (1) Field Studies
- (a) Hazard assessment.
7 (b) Long-term studies.

(¢) Post-event surveys.
: (d) Prototype measurements.
E: (e) Tide and long-term sea level rise measurements.
- (2) Laboratory Studies

(a) Upgrade US laboratory capabilities to be at least commensurate
with those of foreign laboratories.

(b) Upgrade antiquated equipment.

_§ (c) Continue research on resistance characteristics of construc-
o tion materials and configurations.

(d) Improve ability to eliminate or reduce harbor siltation.
M (3) Analytical Studies
: (a) Advance our ability to predict analytically.
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(b) Study statistics (probabilities) of combined effects of ex-
treme events.

(4) Social and Economic Studies--Consider social costs along with
monetary costs in designing coastal projects to provide effective
land-use planning.

(5) Coastal and Ocean Engineering Graduate Programs -- Provide continu-
ing education for practicing engineers.

Finally, the NSF Committee concludes and recommends that
Each year in the United States, natural and man-made
hazards in our coastal and ocean environs cost many lives
and sometimes biilions of dollars in loss of property and
commerce. These losses can be reduced through engineer-
ing research which produces better understanding of the
hazards and better ways of dealing with the physical and
economic results of severe events. This research carries
national importance and should be accomplished within the
aegis of a national agency that is relatively free of
regulatory pressures and lobbies.

It is obvious that in many ways coastal engineering is as much an art as

a science. We need to obtain a better understanding of the physics of coastal
processes. Present coastal research is shortsighted in that it is aimed at
solving site-specific problems (i.e. fire fighting), and there is no basis for
real innovation. We spend vast sums of money on construction, operation, and
maintenance; but we will never obtain long-term savings without basic long-
term R&D. For the sake of comparison, if you look just at the engineering
fields represented by other labs at WES (Structures. Geotechnical, Hydraulics,
and Environmental), yeu will find numerous labs (private, university, and
government) doing basic research. For example, the Environmental Protection
Agency acts as a proponent for supporting and funding basic environmental re-
search. Such is not the case in coastal engineering. If coastal engineering
is to advance, the Corps must assume a leadership role. We must take a good
look at questions like the following:

(1) Should the Corps fund more basic coastal engineering R&D to en-
hance development of innovative ideas to solve long-term Corps
problems?

(2) Should the Corps establish a national Center of Excellence in
coastal/ocean engineering? If so, what would be required in terms
of additional facilities and/or resources?

(3) Should the Corps update the National Shoreline Study?

(4) Should the Corps be the Federal Engineer for coastal/ocean
engineering?
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» (5) Llong-term and repetitive Corps projects such as dredging and beach
v restoration have very large long-term costs. Should the Corps
spend additional R&D funds for studies and demonstration projects
which, if successful, would result in significant reductions in
long-term Corps operating expenses?
(6) Should CERC facilities be expanded to serve as a national labora-
tory for basic coastal engineering R&D? Who should fund the
facilities and their use?
(7) What areas presently in the Coastal R&D Program should receive
greater emphasis?
(8) What areas not covered in the present Coastal Program should
receive attention?
( 9) Can Corps equipment (such as the Coastal Research Amphibious Buggy
(CRAB) and facilities (such as the Field Research Facility) be
better utilized and/or expanded to be of greater benefit to the
Corps and the Nation?
(10) Should the Corps, NSF, universities, etc., pool resources to
increase the effectiveness of the limited research dollar?
. DISCUSSION AND PLAN OF ACTION
; BG EDGAR: Before we address the questions you raised, Robert, I think there
i were some other gquestions that came to mind from Board Members and the other
9 presenters.
N BG ROBERTSON: Bob, one point you mentioned is that when you moved down here
. your ratio of engineers and scientists--overall personnel--increased quite a
X bit. Did you get an efficiency in getting better administrative support and
in being in an overall larger laboratory atmosphere? Is that the reason for
it?
DR. WHALIN: 1It's fairly complicated. It's a combination of things. We actu- f
ally have 17 fewer people employed in the Corps of Engineers due to the relo- k
cation. The R&D community has an additional savings of 25 people. These are :
the people that are in the Humphrey's Engineering Support Agency, such as the g
travel and the contract folks and so on that remained at Fort Belvoir to sup- .
port other offices (FESA, WRSC, etc.) at Fort Belvoir. This did not include X
R&D personnel though. The Corps didn't lose those 25 people, but the R&D N
Directorate did; so we're not paying for them anymore from R& funds. K
BG ROBERTSON: But you didn't lose that capability; you just picked it up here -
from WES. .
DR. WHALIN; That's right. When we relocated down here, we didn't need all of R
that. You know, we had an ADP Center at CERC, and we had a contracting group K
at CERC. We had travel, we had shops, we had welders. We had all of the bag- :}
gage that a full-fledged laboratory organization needs. We had an Instrumen- ")
tation Division. When we came down here, WES had all of that. Now, granted, i
because of our relocation we added another $10 million worth of work to WES.

So they did need a few people in the support organizations, but we put only
11 personnel spaces in the support elements of WES. The other personnel
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spaces stayed with CERC, with the laboratory. What really happened is that we
hired engineers and scientists to replace some people who were in these sup-
port areas.

BG ROBERTSON: But that gives you greater capability and productivity for the
dollar spent.

DR. WHALIN: Certainly. That's correct. Absolutely. No doubt about it. So
we have 88 engineers and scientists out of 138 people. That's a high per-
centage. We also have about 20 technicians, and then there are secretaries
and the management support group. We're really lean and mean.

BG ROBERTSON: And more productive.

DR. WHALIN: Yes. We are very lean. So we are very efficient. That's one of
the advantages of doing something 1ike relocating--it provides the opportunity
for streamlining your organization--if you make maximum use of the opportun-
ity, then the government and the taxpayer/citizen are winners.

BG ROBERTSON: Despite the trauma.

DR. WHALIN: That's true. I don't think the organization really suffered too
much trauma in a total sense. One of the real saving graces for that was that
we had the Wave Dynamics Division from WES' Hydraulics Laboratory to become a
part of CERC. Those folks really worked about 150 percent of their ability
for about a year to take up the slack during this relocation, and they just
did a super job of it while we were hiring people in. The people that re-
mained at Fort Belvoir that left on 30 September 1983 aiso need complimenting
because they did a geed job of getting a lot of reports out. They didn't just
sit up there and draw their paychecks until September 30. They were very pro-
ductive, and they need a pat on the back for that. We did give them a pat on
the back.

BG ROBERTSON: One point of all this, too, for the benefit of the Board and
the record, is to pat you people on the back who did make what could have been
a very difficult and traumatic move relatively smooth as far as those of use
watching from the outside at that time were concerned. I was involved, as you
know, early on when the decision was in the process of being made, and we did
foresee a great deal of trauma that did not occur. Overall it looks like you
did a beautiful job on it. You and the rest of those who are involved, I
think, need to be complimented.

DR. WHALIN: Thank you very much, but I had a Tot of help from the total WES

organization, really. So you see, we had all the administrative functions in
place. We had a total team approach at WES to get this accomplished as effec-
tively and as efficiently as possible. And we really did a good job, I think.

The personnel people were quite responsive. We hired over 80 people in
about an 18-month period. Not all were engineers and scientists, but a lot of
them were. Personnel delegated a couple people just essentially to me, to do
whatever I needed done. The Personnel office really did a good job on it.

DR. LE MEHAUTE: I want to point to something brought out in your presentation
concerning National Science Foundation (NSF) support for coastal and ocean
engineering which is less than $600,000. The housekeeping alone for the Duck
facilities is $450,000. Therefore, there's nothing available for research. I
just want people to keep that in mind. There is almost zero support for basic
research in this whole technical area.




I orginally started my work in missiles, and this goes way back to 1946.
What I want to point out is that when we started the amount of money that was
available (and still is) was tremendous. Those problems are so much simpler
than our problems. The ocean problems don't sound complex, but they are. The
missile stuff is simple. The aerodynamics is simple. The head transfer was
simple. You had these things under your control. we're dealing with things
much more complicated, and yet we have just orders of magnitude less money to
study them. I would like to use that as one of the platforms we go for when
we go into our general discussion.

BG PALLADINO: First a comment and them a question. Dr. Whalin showed quite
an array of the kinds of riissions which are accomplished or addressed by CERC,
the things which the Center does. I want to offer a compliment with regard to
a couple of mission support activities which have been extraordinarily helpful
and very sound technically, specifically the Fisherman's Wharf project which
the Center addressed for us as we were almost in the bidding stage, and I
think most of the folks are happy now knowing that we have awarded the con-
tract. As far as Buhne Point is concerned, we had, last Saturday, the dedica-
tion; and Colonel Andy Perkins and I had the pleasure of joining the citizens
there to see that completed project work and to see the pride in the local
folks in terms of what the Corps has done. A great deal of that credit, in my
view, belongs to the Station and the work done here.

, Many of these provocative questions which you have posed, Bob, center on
this issue of basic research. As a backdrop to that, I would offer a ques-
tion, which perhaps others might want to address, and that is the climate in
terms of demand for basic research in this area. [ fully recognize that it's
the kind of thing where you put money into a program without defining what it
is you expect to get out of it. Yoy offer a resource where the best minds in
this Country or any country can develop what eventually might be something
which could be applied. But specifically, Bob, does CERC, receive proposals for
basic research which you must turn back simply because of inadequacy of funds? Is there
in the community—the academic community—the dredging community and others a swell
of basic research requirements which for a whole variety of reasons aren't being
funded? What is the backdrop against which we might be able to make some judgments
in terms of moving in that direction?

DR. WHALIN: As Dr. Le Mehaute said there is essentially no money now avail-
able for basic research, and there are critical needs. If we were to get an
extra $10 million for basic research--which I know we're not--we'd contract
all of it except what it costs to monitor, and we'd contract primarily at the
universities. I am quite concerned about the fact that we're just not funding
the academic community where the majority of o'r clever, innovative techno-
logical advances are normally made. By we, I mean the coastal engineering
profession, or anyone. Nobody's funding it, and we're all going to be
short-changed.

The demand for those products is very difficult to put on a piece of
paper and justify. An advance in our technology--our ability to understand
coastal processes better because we understand the physics of sediment move-
ment and wave sediment interactions better--probably would enable us to make a
quantum leap forward in the accuracy and reliability of our coastal project
design. We certainly need some advancement in our measurement technology
which should lead, without a doubt, to better solutions for our coastal prob-
lems. We ought to be able to maintain our coastal navigation channels better
if we understand the physics of what's causing them to shoal up better. If




we're able to predict shoaling processes better, we can devise better solu-
tions for maintaining our navigation channels, probably cheaper solutions too.
That_ usua]ly tends to come with knowledge. I defer to Professors Wiegel and
Le Mehaute to make some comments about that.

We're really squeezing the last bit of benefit out of our existing engi-
neering/scientific technology. Our computers are getting faster, we're
crunching numbers faster, and our numerical technology is increasing. Our
laboratory is getting better. Let me rephrase that. We're now catching up in
CERC and in coastal engineering with the rest of the world, and we're very
close to them. Some of us think we're going to pass them very shortly in our
laboratory technology for coastal problems.

I think an increase in our basic research will lead to tremendous dollar
savings in almost everything the Corps does in coastal projects. In 0&M, and
in the dredging projects, there will be better designs. There will be more
cost effective structures. The things we tend to fund now in the research
programs are applied research or development work units with immediate appli-
cations. And you know, that's the way the budgetary climate is. I'm not com-
plaining; I'm stating facts. I'm not sure I've really answered your question
well.

BG EDGAR: Let me interject something here because I think basic research is
one of the things we want to address in our discussion, given not only the
question that Don has posed but also those in our general discussions at other
times. Let me try to put things into focus, and then we can open up the dis-
cussion because I believe the more we talk right now, the more we are going to
get into some of these provocative topics. We need to be sure we have a han-
dle on what we are talking about and the constraints within which we have to
live. Robert, I am going to ask you to be the facilitator of the discussion.

DR. WHALIN: Yes sir.

BG EDGAR: Before we do that, I want to remind everybody of some things that
Bi1l Roper had in his presentation insofar as our current coastal engineering
research and development (R&D) policy exists right now. You may want to turn
to his presentation and keep that in front of you as we go through. Those six
points he emphasized essentially said coastal engineering R&D (1) is mission
oriented to support civil works; (2) has close user interaction with the field
and OCE; (3) exploits new technology to benefit the Corps mission; (4) places
emphasis on user application and technology transfer; (5) maintains/enhances
Corps technical credibility through high quality, useful R&D; and (6) maxi-
mizes benefits to the Corps from mission support programs.

Now given all of that, if you go back to the thoughts that I gave you as
we began our session this morning you will discover that we now have in the
CERB charter that the CERB (1) provides broad policy guidance and review of
plans and fund requirements for the conduct of research and development in the
field of coastal engineering; (2) recommends priorities of accomplishment of
research projects in consonance with the needs of the coastal engineering
field and the objectives of the Chief of Engineers; and (3) performs addi-
tional functions as assigned by the Chief. That last one allows us to have
the kind of discussion that we are beginning this afternoon.

Now tied in what all of that is the fact that CERC now resides here at
WES with a far greater capability--given the multiplicity of facilities that
are here--than what it has ever had before. It was a capability to

echedendhedncn SN B el n




P OR—" L 0 Rons - i aa e etk et sl
- e ‘lr"—s K wn. e . - - . . -

106

participate in some things that perhaps they had not otherwise been able to do
because of proximity when it was located a thousand miles or so away. We've
also got to take into account, I think, dollars. Bory Steinberg pointed out
before and Robert put up on the screen just a few moments ago some figures
concerning the dollars with which we have to deal within the R&D activity. If
we were to recommend that certain things be done beyond that which we're doing
now, we're going to impact the activities of Lew Blakey, Cecil Goad, or
others.

And I'm not saying that is not what we want to talk about today. We
most certainly want to do that because that is why we're here. However, the
reason I wanted these folks to be here is so that they can address what we say
from their perspective, too, because they also have priorities which are very
important to their mission in life.

So I hope that our presenters of the morning and of the afternoon will
enter into full discourse in our discussions here with the Board. Please feel
free to do so because the results of what I hope to see from our discussions
today and the rest of our time here in Vicksburg are some recommendations to
the Chief which make sense for the betterment of the Corps and for whatever
mission area that we're talking about. In any event, I think that the discus-
sions that we will have will be healthy and are long overdue. Robert, you
posed some provocative questions. Let's take it from number one and go on
down, and then we can refer to your budgetary slide if you want to, i.e., if a
question comes up with respect to that.

At this point Dr. Whalin facilitated a lengthy, energetic, and enlight-
ening discussion. The following is a synthesis of the discussion on each of
the major questions or topics addressed. Al1 questions in Dr. Whalin's paper
were not addressed; however, other questions or topics evolving from the
discussion were addressed.

Question

Should the Corps fund more basic coastal engineering research?

The unanimous answer from the Board, principal OCE and WRSC staff and
other participants was yes.

MR. GOAD
Mr. Goad asked if the Corps had the authority to conduct basic research.

DR. BLAKEY

Dr. Blakey responded that there were no prohibitions he was aware of.
It was Dr. Blakey's opinion that research the Corps would conduct would not be
"basic" research as the academic community would define it. It would be some-
thing "less than applied".
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MR. PFEIFFER

Mr. Pfeiffer agreed with Dr. Blakey and defined the research as deve-
v lopment of “fundamental knowledge" that is necessary to understand coastal
processes.

; DR. LE MEHAUTE

Or. Le Méhauté strongly supported the need for basic and/or fundamental
research. He noted the primary purpose of basic research is "to maintain a
. level of capability". He said that without basic research the Corps level of
2 capability will decrease.

MR. OLIVER

Mr. Oliver said that the Corps is now working with existing harbors and
forecasting for future harbors with data sets that are only "within an order
of magnitude of the right answer. That is a factor of ten!" It was his opin-
jon that if the basic or fundamental research was not conducted to improve the
confidence in the numbers, tremendous opportunities will be lost and huge
under or over designs and project costs will result. He summarized his
thoughts with "without research I don't see how we can progress. We can do
all kinds of things to make more sophisticated models to handle equations that
are very unsophisticated. We need the answers, and the only way to get them
is through basic research." Mr. Oliver noted that the coastal processes
studies he has heard discussed parallel studies that are mainly for dredged
disposal. He suggested closer coordination of such studies.

OR. LE MEHAUTE, PROF. WIEGEL, AND DR. NUMMEDAL

? A1l addressed a point raised earlier concerning how many unsolicited

. proposals are funded by CERC. The answer is very few since it is well known
;; that 1ittle funding exists at CERC for such studies. Nobody wastes time and
effort preparing proposals when there is little or no possibility of success.
A11 noted there were many good ideas out there that will never be brought to
bear to solve coastal probiems.

o Question
-:‘
) How will the research be funded and for how much?
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DR. BLAKEY

Dr. Blakey noted that about 45 percent of the construction program
involves construction in the coastal areas. About 10 percent involves near-
shore restoration. He